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G SITE OPERATIONS AND FUNCTIONS

6.1 General

" The construction and operation components of the designs (detailed in Section.5) include
similar groupings of designs: general, disposal cell, treatment and processing, and site closure.
Steps required for construction, sequencing of activities, and methods of operation (including
such items as interim disposal cell cover during winter shutdown and chemical
. stabilization/solidification (CSS) treatment plant operation) are provided for the site conceptual
designs. The disposal cell’s expected long-term pﬁfonnanm is detailed separately in Section 8.
The final segment of Secuun 6 lists thn general cuntractmg requiremnents for the remediation

effart. :

6.1.2 Waste Removal

6.1.2.1 General. The operations-related to waste removal are both. location and
materia) specific. ‘The removal methods selected in Section 5.1 .2.2, Removal Plan, and the
design criteria identified in Section 5.1.2.3, Design Criteria and Specifications, form the basis
of the removal conceptual design. Water control during removal is addressed in Section 6.1.6
and in Supporting Study 15, Excavation and Water Control Plan (Ref. 109). The activities
required during waste removal operations can generally be grouped into three categories: (1)
site preparation, (2) waste removal, and (3) site restoration,

ELIEI -|

Prior to removal of the waste, several preparatory activities are mecessary. These
activities include: '

« Construction of access toads and aceess control failitics, and installation of Tocal
surface water, erosion, -and sedimentation control systems. These systems will be
integrated with the overall site drainage system addressed in Section 6.1.6.

» Installation of tampnrarjr personnel and equipment decontamination facilities. The
necessity of these facilities will be ascertained during Title II Design.

mousersijoannatcdrisaction §1 . o-1
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* Preparation of a temporary material staging ares; if necessary. It may notbe feasible
or desirable to remove and haul materiat directly to the final destination.

e Instaliation -of area security sm:h as fencing and gates arnrnnd work zones. 'I-'his' |
requirement will be evaluated during Title H dwgn

* C]eanng and grubbmg of vegctancn pr@amlﬂry to removal of in sitw cunmmmated
materials. '

* Abandonment and relocation of wells w:thm the areas WI'.IBI'E in situ cuman‘imatad_
materials will be remuved '

¢ Removal of surface and known buried debns prior to or during removal of in mtu
contaminated materials.

e Relocation of utilities including underground water system and overhead power lines
" if they are present within the work zone and interfere with materials removal.

Waste Removal

Activities ancillary to removal include controlling radon and particuiate emissions,
dewatering, collecting and handling surface water runoff, handling unm:pecwd buried debris, and
decontaminating equipment to prevefit cross contamination.

The applicable chmcter‘rzatiun_ data for the removal area will be used to depict the
contamination types, locations and depths. Removal zones will be established within the area,
and the removal will proceed based upon a prescribed sequence. Once the material has been
 removed to a predetermined location, samples and measurements will be taken within the area
. to verify that alt contaminants have been mmuved Removal will continue until all contaminated
material has been rémoved. '

miwserelpennalcdrissction. 812 . 6-2
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Site restoration activities include removal of all temporary facilities, the earthwork necded
to establish design grades, and revegetation of the site to control erosion and possibly to improve
aesthetics. ’ ' .

Equipment dacontammatmn is not specifically addressed for each area discussed in
SectmnsﬁlzzlthmughEIZZiT spmﬁcequlmnemdmmmonmquuemmtsmm |
_ place at the Weldon Spring site. However, some general cbservations can be made. Provided
that designated clean areas are not affected, decontamination will consist of scraping equipment
with shovels to remove visible contaminants, If clean.areas are involved, established Weldonn
' Spring Site Remedia) ‘Action Project (WSSRAP) equipment decontamination procedures will

-apply.

6.1.2.2 Waste Characterization. Sclectec! removal methods are a function of
material physmal characteristics including material type, size and density; moisture content; and
location. The subsections below describe the physlcal characteristics that will affect removal
operations for the following materials:

+ Soils.

Raffinate pit sludge.

Foundations and undergmund utilities.
Stockpiled material.

- 61.2.2.1 Soils. The primary physical characteristics affecting removal include
classification, surface area, depth, and moisture content, The soils to be removexl can generalty
be classified as topsoil, earth, and rock. Topsoil is usually removed first and stockpiled for arca -
seclamation use if it is uncontaminated. Earth can be readily removed using conventional
equipment. Surface area is :mpurl:ant because some eqmpmem such as scrapers, is more suited )
to larger tracts.

Depth is also important te aqmpmem selection because parucular equipment, such as
backhoes; is more suited for removing of material at desper depths. The regulations
. (29 CFR Part 1926, Subpait F) address requirements for all open excavations made in the earth’s
surface including trenches. In generl, the rcgulatmns state that workers in an excavation mus

mougsrljosnnelcdrigection. 612 6—3




Qa3oaid

be safeguarded by an adequate protective system uniess the excavation is (1) entirely in stable
rock or (2) less than 5 ftin depth and examination of the ground by a competent person provides
no indication of a potential cave-in. - '

Accepiable protective systems inclade sloping and benching of sidewalls to prevent cave-
in or installation of engineered sloping and bracing and benching systems. Sloping and benching
requirements, as described in the regulation, are based in part on the following classifications: .
(1) stable rock or (2) type A, B or C soil. Material type determines the sloping and benching:
requirements for the excavation sidewalls. The exception is for depths exceeding 20 ft; in which
case a stope stability analysis is needed to determine slope angles.

Material moistire conditions also affect equipment selection. Wet conditions may I'BE]I.IiI.G
tracked equipment or the addition of stabilizers so that equipment weight can be supported. Dry
conditions will result in the need for dust control and may cause the suspension of removal
activities, s |

6.1.2.2.2  Raffinate Sludge. The primary physical characteristics affecting removal
include moisture content, particle size, density, degree of consofidation, and topography.
Moisture content is an important factor when evaluating material suitability for removal by
dredge or by more conventional equipment. The mffinate sludge is extremely fine-grained, and -
partticulate emission control is an important factor, It is also likely that larger-sized materials
{debris and rocks) of various densities may be present at discrete Jocations within the pits; the
selected equipment must be capable of removing these materials. The degree of consolidation
of the in situ material is important becavse it will affect the effort required to remove the
material as well as determine the material sizes resulting from the removal action. Topographic
data is necessary to develop the material removal plan; more accurate data concerning studge
thickness will help ensure that the underlying clay bottom remains undisturbed during material
removal, The topographic data will also be used to assess whether the sludge needs to be
' redistributed prior to removal so that an adequate water cover can be maintained for emission
control. :

6.1.2.2.3 Foundations and Underground Utilities. The physical characteristics
affecting foundation removal include type and design. Foundation type will dictate removal
methods; concrete may be broken up into manageable sizes with 2 hoe ram attachment, whereas
stee! pilings will require removal with a crane equipped with a hydraulic vibrating pile driving

mousargyjoannelcdrissation 612 5—4
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hammer and possibly torch cutting. Foundation design is important because reinforcing bar size,
type, and size including depth were all determined based on the amount of loadings that needed
support.  Foundations that supported larger loadings require more effort to remove because
reinforcing bars will be a larger diameter, possibly requiring torch cutting. Foundations may

e thicker and, at deeper depths, may possibly require more effort to break and more extensive
excavation.

Important underground utility physical characteristics include type, size, and depth.
Utility type will affect the methods used to break the pipes at joints and in mid-sections; it may
also affect whether removal must be performed under wet conditions as may be the case for
asbestos iransite pipe.

Utility size will affect whether the equipment used to excavate the soil to reach the pipe
can also be used to remove the pipe, or whether supplemental equipment such as a crane is
necessary. As described in Section 6.1.2.2.1, depth of excavation is an important consideration
to ensure compliance with 29 CFR Part 1926,Subpart P. Depth will also factor in the selection
of removal equipment size and type.

6.1.2.2.4 Stockpiled Materials. Stockpiled materials include soils, rubble, metais,
and containerized waste. Factors affecting removal include material size, shape, and density.
Material size and shape affects equipment type; material density wili determine equipment size.

6.1,2.3 Removal Operations. As described in Section 5.1.2, Waste Removal, the
diverse nature of the waste materials requires removal plans specifically suited to the waste types
and resident locations. Similarly, removal operations must be developed to suit specific
conditions; schedule constraints and equipment decontamination needs must be considered as
well. Removal operations are discussed for the following material types:

« Contaminated soiis.

» Foundations and underground utilities.

« Temporary storage area (TSA) waste.

+ Raffinate pit sludge.

musersijoannsiedrissction. 812 6-5
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Material staging area (MSA) waste. .

»

Vicinity property soils.

Water treatment plant waste.

Other waste including inuléh, asbestos-containing materials (ACM) and Ash Pond
spoils pile soils. '

_ The equipment selected in Section 5.1.2 to provide workable and efficient waste removal
systems for the specific waste types and locations is identified in the subsections below.

Many factots are involved in estimating the equipment and labor sequirements needed to-
remove material. Important factors include the material physical characteristics, type of waste,
volume 1o be moved, desired delivery rates, haul distances, weather conditions, road limitations,
and operating schedules. Manpower and equipment operating requirements such as time to load,
transport, untoad, and rerumn to loading site are estimated using haul cycle evaluation methods. -
Equipment and labor requirements, including productivity rates, have pre:\.rmusly been analyzed.
These pmducuﬂn rates are reported in the subsections that follow.

6.1.2.3.1  Contaminated Soils. Contaminated soils wust be removed from several
areas at the chemical plant. Each area is discussed separately below, Removal of contaminated
- soils from vicinity properties is addressed in Section 6.1.2.3.6.

Ash Pond Area. This is a large area with contaminated soils ranging in depth from
05f to 2.5 ft. Because of the large surface area and relatively shallow depths of
contamination, scrapers could be used to efficiently excavate these soils. Other waste materials
may be stnckpﬂed in this area before the soils are excavated, pending the construction of the
disposal facility. If this is the case, the area cannot be excavated until well into the remediation
process. Because of the short haul distances to the dispesal cell, less than 1,500 ft, scrapers
could also be used to transport the material. A small portion of the Ash Pond area is covered
with water that will require removal prior to excavation, Once dewatered, the underlying soil
should dry sufficiently to allow scraper operation. Subsequent investigations could indicate the
presence of buried debris or other site characteristics that would preclude the use of SCrapers.
Backhoes could then be used for material removal.
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Frog Pand Area, This area is composed of a 4-ftidecp contaminated area and 2 long,
slender area with contamination to a depth of 1 ft (refer to Figure 1-3). The larger asea is
amenable 10 excavation (after dewatering) and removal using 2 backhoe. A seraper may also
be appropriate; however, the depressed pond area and potential wet conditions could preclude
its use. Either a front-end loader or a backhoe would be suitable for excavating the iong,
slender area. Because the narrow portion is along a drainage channel, the backhoe may be a -
better selection. ' S -

North Dump Area, This area, shown in Figure 1-3, contains two zones of
contamination with contaminated soil at depths of 0.5 fvand 3 ft. This area is covered by small- -
dizmeter trees (approximately 6-in. diameter). Ouce cleared, the soil can be removed and
. transported using scrapers. . Buried debris in this arca may impact the type of equipment best
suited for removing this soil. Depending on the extent and type of buried debris, backhoss may
be a more appropriaie equipment choice. - 3

South Dump Area. The south dump covers a large surface area relative to the depth
of contamination (0.5 ff). Scrapers would be well suited for removing and transporting this soil,
especially considering that the area is adjacent to the Ash Pond. However, buried debris in this
area will impact the type of equipment best suited for removing this soil. A geophysical survey
{Ref. 110) indicates the presence of buried debris throughout the south dump. Backhoes may
be a more appropriate equipment choice. : :

Raffiriate Pit Soils Area. The area east of Raffinate Pit 3 is the preferred site for the
. teeatment facility. It may be pecessary to remove this contaminated soil early in the remediation
pmssmpmﬁdeaclmmforphntmmaion. Scrapers would provide adequate removal -
of the relatively shallow (I ft) waste;_lfﬂ;emﬂinﬂﬁsmdmmqummnovﬂmﬂyinme
cleanup process, mcsoﬂmaymedmbemspuﬂedmmdstmkpﬂedinmehshmdspoﬂs.
area, which is well within efficient scraper operating distances.

Drilling data from locations adjacent to the northeast coraer of Raffinate Pit 3 indicate
the presence of water at shallow depth. The presence of damp soil during excavations hinders
the effectiveness of the excavation equipment. If the soil does not dry once exposed o the
atmosphere, scrapers may not be useful in this avea. -Pending additional sampling, contamination
depths may also preclude the use of scrapers and other similar types of equipment.
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Raffinate Pit Clay Bottom and Dikes. After removal of the raffinate sludges, the clay
bottom material will also require removal, An estimated 3 ft of undertying liner matesial will
need to be excavated, Approximately 1 ft (top third) of this material will be delivered to the
‘waste treatment facility, and the remaining 2 ft may be transported directly to the disposa -
facility. While some of the clay bottom will probably be removed during the siudge removal,
the remainder will require excavation after the sludge and cover water are removed. ~ This
remaining material can be dozed into piles and loaded into trucks using front-end loaders.

As described in Section 5.1.2, the first Lift may be too wet and soft to support heavy
equipment. This situation may be further complicated if the time between water removal and
clay bottom removal is not sufficient to allow the material to dry adequately. If this is the case,
temporary access roads could be constructed across the pits. These roads would allow & long-
" boom backhoe to reach ali clay bottom material and place it into trucks for delivery.
Alternatively, in-place treatment by spreading binder and disking to mix the binder and clay,
may also be an appmpnate method for treatment of the clay bottom material.

Thcmnmmmawdpommafthedxkewﬂlbcmmmadumgabackhoe The backhoe will
operate from the top of the dike and from the pit bottom once the raffinate sludge and water are
removed.

Soil Within Chernical Plant Area. The contaminated soil in this area occupies
_ numerous, relatively small areas in and aroun] the chemical plant buildings. Generally, the
* contaminated soils are shallow, ranging from 0.5 ft to 2 ft in depth. Because these soils are

interspersed among the building foundations and roadways, the work areas will be small and

confined. To effectively complete the excavation and removal of this shallow waste; a tracked-
type tractor (bulldozer) could push the waste into piles for subsequent handling. Within this
general area, two areas contain contaminated soils at depths.of 4 ftand 11 ft; this material would
be removed most efficiently using a backhoe, '

Within this arca, clean soils are interspersed with contaminated soils. Removal is also
complicated by the presence of building foundations 2nd underground utilities which also must
‘be removed. Characterization data from soil sampling programs and the proposed foundation
and underground utility physical survey will be used to define the contaminated and clean soils
as completely as possible including defining the potential for contaminated soils beneath the
hulldmg foundations and surrounding the undzrgraund utilities.
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All defined contaminated sbils should be removed from this area prior to removing the
foundations and utilities. Once removed, a verification program would be conducted. These
areas would then be certified as clean. Soils that have been designated as clean should be
removed in defined stages and quantities and temporarily stored at identified staging areas. A
sampling program should be developed to verify the materials are clean. Verified and suitable
clean soils could then be used as a clean material. Soif excavation associated with foundation
and underground utility removal would also proceed similarly to the procedure described above.
Defined contzminated and clean materials would be removed separately and in stages. A

.verification program would be conducted to verify materials as clean or dirty. Definition of
ciean and contaminated materials; development of a verification program; and removal
sequencing and staging will be developed during Title II design.

Some of the contaminated soils within the chemical plant building area are encountered
within the foundations and underground utilities. Production rates will vary depending on '
contaminated material locations.

The removal of the contaminated materials described above will create holes from 0.5 fi
to over 6 ft deep. These holes will require backfilling to allow suitable drainage and to produce
an accepiable topography. The rough irregular surfaces that result may require shaping o
provide a suitable surface for backfilling of disposal facility foundations soils. = Any over
excavation that may be required to ensure stability of the disposal facility footprint is discussed
in Section 5.2.4. . : :

Rackfills in areas outside the disposal facility footprint will not require sufficient stability
to support the cell or other structures. The compaction requirements, and therefore the
equipment types and operating methods, will be far less restrictive than for the area within the
disposal facility (see 5.2.4) footprint. Compaction to approximately 90% of dry density as .
. determined by the standard Proctor (American Society for Testing and Materials [ASTM] D698}
will be acceptable and can be achieved by placing the fill materials in controlled lifts,
approximately 1 ft in depth, and then compacting with common compactors such as a sheepsfoot
or vibratory roller. For small areas, acceptable compaction could be achieved by running over
the fili with the placement equipment (front-end loader, motor grader).

The backfill material may have to be obtained from off-site borrow sources or possibly
from excess on-site soil made available during the cell construction or other clean excavations. -

m:lussrEjoanneicdrisection 612 ﬁ-g




D034

These areas shoutd be backfilled soon after excavation to mduce: water buildup, to control
emsmn, and to prevent possible cmtammntmn | '

- 6.1.2.32  Foundationsand Underground Utilities. Current plans call for breakmg
the concrete slabs, foundations, and footings into relatively small pieces (3-ft nnmhml) that can
be easily handled with loading and hawling equipment. No hand rigging, cranes, or individual
piece work is anticipated. A variety of concrete cutting equipment. mcludmg shears, hoe ram
attachments, and concrete saws will he. apphcable :

Removal of underground piping and utilities will require digging a number of trenches.
‘A backhos is well suited to digging trenches and can also be used to sepatate the clean soil-from
any comaminated soil adjacent to the pipes. '

Undergmund piping and sewers will be exposed using backhoes. If all mumnnnalud
surface soil is removed prior to trepching, the clean soil between the surface and the

underground utility line could be stockpiled mext to the trench. Any contaminated material -

adjacent to the pipe can then be removed for disposal. It is assumed the buried pipe will be
" uncovered and removed in its matufactured lengths. Following excavation and removal of all.

' . contaminated soil, the trench mayhcﬁﬂedandmmpactedwnh clean carth from the adjacent

stockpile and from borrow sources. Depending on the depth of the trench, the side slope will
be determined by applicable mgulaunns so that workers may enter the botiom of the trench to
collect samples.

Building footings and foundations range fmm 4 fto 8 ft in depth and include a
substantia) number of sumps, equipment pads, and piers up to 25-ft decp. “The depth of the
underground utilities ranges from 3 ft to 17 ft and possibly deeper. Removal of the
comtaminated soils, building foundations, and underground utilities will leave trenches and holes
throughout the cell footprint area. The disturbed area will potentially require backfilling
followed by mmpacmn to strict spnc:ficaﬁum as described in Section 6.2, Dmpusal F:wﬂuy

Removal of the fouudahnns should be s{rucml'ed and sequenced in the reverse order of
general accepied construction practices for installation of concrete foundations. The lowest or
deepest foundations, spread footing, equipment pit or piers are generally installed first, followed
by the plawnﬂnt of building floor slabs, access mmps to buildings, dock slabs. Roads are
usually the last items msml!ed
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Figure 6.1.2-1 illustrates typical foundations that fusy be encountered at the chemical
plant site. The following discussion describes foundation removal. To facilitate discussion, the
following removal categories have been established: :

1. Foundation interiors. Items within the physical perimeter of the building foundation
_grade beams and spread footings. : o

a. Shaliow excavations, Depths ranging from the existing at grade surface to 4 ft
- below existing grade; includes removal of floor slabs, floor trench drains, and
floor sumps. . . .

b, Intermittent excavations. Depths ranging from 4 ft to 20 ft below existing grade;
includes underground tunnel structures, equipment pits, utilities, and spread
footings. '

¢. Final excavations. Depths over 20 ft below existing grade, incloding equipment
- pit walls, siabs, sumps, and piers; enginecred soil stability analyses are required
by regulations. ' o

2 Foundation exteriors. ltems outside the building perimeter to the edge of roads.
Most of the itsms to be removed within this physical boundary should require: only
shatlow excavation; however, it is probable that some intermittent, deeper excavations
may be required. '

Foundation interiors shonid be removed first, 5o that existing docks, access ramps, and
roads can be used to stage, size, and sort materials encountered during excavations including any
underground pipes and utilities. Usingtheexisﬁngmsmadsmdmmsthmmmth&
existing road systems will help prevent the potential cross-contamination of clean soils during
building interior removai actions. B '

Building interior removal would begin by removing building floor siabs including. all
poured-in-place containment curbs, equipment pedestals, floor trench drains, isolated floor
sumps, and column bearing pads, if encountered. Removal would be initiated at the weakest
point of the floor slab, the construction joints. Two possible removal aiternatives are described
below; . _ y
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*  Break the floor slabs aﬂh: existing construction _lmnts to expose the tie remfurmng
Cut reinforcing usmg torches or shears.

*  Saw cut floor slabs at the CconStructions joints which will sever the reinforcing.
The slabs would then be broken into required dimensions to facilitate lmdmg and

transport Once the shallow excavation is complete, the intermittent deeper excavation would
be initiated. The mmmral sequence would gcncm.ll:,r be as follows:

* Building grade beams. .-
* Building perimeter spread footings.
» Pipe chases or air shaft tunnels, equipment pits, and column piers.

e All in-service process, sanitary and storm. sewer pipes,: water pipes, and ».-.lectncal
conduits would need to be retained and protected. '

 An imponant consideration is to retain and protect afl stand pipes during removal -
activities. Documentation may not exist for these structures since subsequent piping may have
been added. The location must be clearly identified so that underground utilities can be marked
~and removed. Care must aiso be taken during removal to prevent the madvmem burial of
ad]aocnt structures during ongoing excavations. :

Gnce'ﬂie intermittent excavations are completed, the final foundation excavations would
be accomplished as fe]lows: '

« Shoring or sheet pﬂmg of deepesl excavations as determined by cngmae:nng soif
- stability analysis. |

¢ Mass excavation of tmal building area to remove all remammg structures and. plm
as determined by the engmeered soil stability analysis.

Foundation removal can be phasad and staged to coincide with the removal of as yet
unknown underground utilities and contaminated soil to minimize material handling.
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Foundation exterior removal would begin once inferior removal is completed. Some
shallow exterior structures may have been removed at t‘nundman interior perimeters because of

close proximity. The remcwal sequence for the remaining fouadation structures would generally
be as follows: .

* Al shallow foundations for aboveground equipment, tanks, and pipe rack support
bases.

» All remaining below ground storage tanks.
¢ All sanitary and process sewer structures- such as saptic tanks and manholes.

* Al remaining building docks access ramps, retaining wnﬂs and belnw-gmde plpmg
and conduits.

e All surface: drainage structures; surface storm water dmmage structures should hc
maintained where possible to provide dmchargc points for excavation dewatering.

The last phase would be the remmral of roads and the underground piping located

underneath. Once the foads have been removed, these underground facilities could be removed
during excavations raqulred to establish the disposal facility subgrade.

6.1.2.3.3 Temporary Storage Aren Waste. Figure 6, l_.2-2 shows the proposed
TSA stockpile arrangement (Ref. 111). Actual stockpile arrangement may differ-from the
proposed plan; however, the basic removal mqturemants will not be affected mgmﬁc&nﬂy by
deviations. .

Several equiprnent types will be necessary to remove material from the TSA stockpiles.
Backhoes, dozers, front-end loaders, and cranes will be needed. The removal methods used will
depend on both material type and location. Figure 6.1.2-3 illustrates three potential removal
‘methods for the various stockpilad materials. ' | o

Scenario 1. Structural debris, equipment, and process vessels wﬂi be removed using both
front-end Ioaders and cranes. The selected equipment will depend on material size, wmght and
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maneuvering room available. Space constraints may precludle use of the front-end loader if other
stored material is in close pmxnmty to the stockpﬂe

Scepario 2. The chipped clear and grub malenal is best removexd using a front-end
loader.

Scenario 3. Removal of the quarry sludge, mbble, soil, and nitroaromatic-contaminated

material will need to be closely coordinated with treatment facility processing and waste

placement requirements. These sequirements will ultimately dictate how the material will be
removed as described in Section 6.3, Treatment and Processing. Regardless, backhoes, dozers,
and front-end loaders will be needed to remove material. Backhoes will be needed if removat
is accomplished by working on top- of the stockpile. Dozers could be used to remove the layer -
of quarty sludge to minimize mixing "of the sludges and underlying soils. Front-end loaders
would be used if material is remnved by working from the toe of the slope. Potential removal
alternatives include:

+ Separate removal of quarry pond sludge - use dozer o push in piles for a front-end
loader to pick up. '

¢ Separate removal of nitmammatic—mntamimted material; remove before quarry soils
and rubble - use backhoe _wnrking on top of stockpile.

¢ Remove material on an as-necded hasis; use combination of backhoes and front-end
loaders, respectively working from top and bottom. Selection is based on material
location. It is anticipated that the majority of the rubble will consist of rock and
" concrete with some miscellaneous debris. The mubble may be removed by either a
wheeled front-end loader or by a tracked backhoe equipped with a grapple. The front-
end loader would be used for removing material from the stockpile toe. The backhoe
with grapple would be more suitable for remnvmg material when operating from the

top of the stockpile.

6.1.2.3.4 Raffinate Pits, Based on the opinion of a commercial dredging company,
a dredge may be used to remove the sludge from the raffinate pits. The dredged sludge would
then be pumped to the dewatering facility for processing at the waste treatment plant. Usinga -
barge-mounted dredge with a cutter-head attachment, the boom would be lowered below the
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water level into the shudge to cut and mix the sludge. The barge-mounted pump would then force
the material through a flexible pipe to the sludge dewatering facility. Equipment will be
decontaminated at project completion and released, provided reledse criteria are met. -A salvage
value will be agreed upon prior to project start to-reimburse the owner should the equipment -
need to remain on site. Operating uncertainties are further addressed in Section 6.1.2.4; apﬂnt—
scale test is needed to confirm dredgmg feasibility.

Because this method requires maintaining a water cover over the sludge, the comﬂhﬁtion
of water movement among the pits and dehvery to the site water treatment plant (SWTP) is
important.

Trains 1 and 2 of the SWTP will operate continuously at 50 gal/minutes and
35 gal/minutes (gpm), respectively. Train 1 has a nominal capagity of 80 gpm, but 30 gpm has
‘been reserved for treatment of water from the TSA surface water detention basin, Water from
Raff'matePltsZand4canhetmatpdbybthWTthns 1 and 2. Water samples from -
Raffinate Pits ! and 3 have indicated elevated levels of nitrates. Water may be restricted to
treatment using Train 2 which has denitrification capabilities. Ser.-uon 6.1.2.5 addresses water
removal sequence and scheduling.

Ruilding debris and ather rubble were previously dumped into Raffinate Pit 4. This
material will require characterization and removal once the water and sludge have been removed
or in conjunction with shidge removal, Working from the top of the dike, the rubble could be
removed using a backhoe and placed into trucks for dehverjr t04a desrgnawd t&mpumry storage
area of ﬂll'ﬂcﬂ}l’ to the disposal cell.

Following removal of the si_udges, water, clay bottom and underiying soils if required,
the raffinate pits can be backfilled to provide suitable drainage conforming to the site drainage
plan. If the present dikes are noi contaminated, this material could be used as backfill,
Spreading the dike material with dozers would be an efficient and economical method of

- distributing this material. Because of the relanvniy low bearing pressure of a tracked dozer,
additional compaction equipment would probably be required to meet a 90% of dry density as
determined by modified Proctor (ASTM D1557). A minimum of 90% of dry density as
determined by modified Proctor is recommended because it is considered the acceptable
minimum for a controlied fill and will prevent subsidence that could peripherally impact the
disposal cell. Additional backfill material would likely be required to achieve the desired ground
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contour and to pmvlde a suitable medium for vegetation growth above any existing rock used’
to face the dike,

61.2.3.5  Material Staging Ares Waste and Debris. As shown in Figure 6.1.2-4,
the MSA stockpiles are segregated into the following categories of materials: '

» Shreddabie.

¢ Nonshreddable.

* Stainless steel.

* Structural steet and railroad rail.

* Copper conduit with wire.

* Copper.

* Trash and miscellaneous nonmetals,
* Miscellaneous nonfriable asbestos.
* Nonfriable asbestos siding.

¢ Miscellaneous aluminum.

¢ Process piping. '

* Intact. .

Figures 6.1.2-4 and 6.1.2-5 show typical plan and section views of the MSA stockpiles.

. The figures indicate maximam stockpile height and side slopes. Removal will be accomplished
‘using a combination of cranes, forklifts, and front-end loaders. Material removal selectivity has.
been preserved by providing roadways. Removal equipment would generally begin at one end
and work toward the opposite end. It is possible that these roadways will be used for material .
storage. If so, more extensive coondination will be required to access specific material types for
removal. For example, a roadway would need to be cleamd by removing material to access a
sper:lﬁc material location.

6.1.2.3.6  Vicinity Properties. Removal of the vicinity property soils is similar to
the removal of the site contaminated soils, except that the surface areas and contaminated
material volumes are significantly smaller. Figures 6.1.2-6 through 6.1.2-13 show the
contamination limits for Army Properties 1, 2, 3; 5, and 6 and Busch Properties 3, 4, and 5 -
(Ref. 112). Table 5.1.2-14 summarizes all vicinity pmperty areas that are contaminated. Each
area respective to removal is discussed below,
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. Amny Property 1. The sampling data indicate that three areas have (238
contamination: 18,000 sq ft in the southeast comer of the wooded field, IZUanftalnngﬂw
rallmadtrackeastofthewmdudfmld and 1,000 sq ft along the drainage ditch. The total
volume of contaminated material is approximately 1,165 cu. yd.

The contamination in the open area audassumteddmnage ditch is presumed to be the
result of a mound of buried scmp' metal, wood slag, and other debris. The contamination along
the railroad track may be.a result of vellow cake spills or may have resulted from washing of
rail cars. :

" The depath of cuntammatmn in the wooded field ranges fmm 6 in. to 48 in. The deepc.st
~ contamination is under the 2,800 sq ft contaminated mound of buried debns. The shallower
comamination is located in the nm'th and west sectors, downhill from the mound.

The seall drainage ditch flowing from the contaminated s-nuﬂmst comner of the wobded -
field ranges in width from approximately 2 ft to 15 ft, with an average width of approximately
_about 5 ft. Contamination levels are highest in the southern (upstream) reach of the ditch and

decline greatly as the ditch fans out, . '

Contamination within the ditch adjacent 1o the raitroad ranges from 12 in. to 30 in. in
depth, ‘The ditch is about 4 ft x 300 ft x 30 in. deep. '

Army Property 2. Thasnrilmpﬁngdatahd'icatemataﬂjmcrcmnmhﬁfthe
raitroad tracks is contaminated. The depth of contamination ranges from 6 in. to 18 in.

In Zone 1, the sampling data indicate that the contamination is 12 in. deep. The volume-
of material is 31 cu yd.

In Zone 2, thesamp]edaﬂmdlcmmaltheavmgnmmammauonlsﬁm deep The
volume of material is 26 cu yd.

~ In Zone 3, the average contammnﬁn is 12 in. deep. The volume of matmal is
50 cu yd.

In Zone 4, the average contamination is 6 in. deep. The volume of material is 71 cu yd. -
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In Zone 5, the contamination is 18 in. deep. The volume of material is 6 cu yd.

Army Property 3. ‘This area of contamination is associated with a loading dock. Cleanup
- of the dock will require two steps: (1) removal of dirt and debris from the dock surface as well
as removal of the dock, and (2) excavation of the contaminated soils from beneath and around
the dock support structure. ThESE soils can be cxcavated without removing or destroying: the,
dock support structure,

The volume of contaminated material below the dock is estimated to be 46 cu yd based
on excavating the entire 825 sq ft area to a depth of 18 in. The dock volume is about 5 cu yd.

Army Property 5. Contamination extends the full length of the-ditch from the raffinate
pit fence line to the main ditch, a distance of approximately 800 ft. By estimate, a cross section
10 ft-wide by 3 ft deep will have to be excavated to mduc:: the levels to below clean-up criteria.
This is approximately ':'HZIG cu ‘j’d

Amny_Property 6. Cnnmﬂimatmn' extends approximately 650 ft downstream fmlﬁ the
DOE fence line. Appmmmately 730 cu yd of material will have to be excavated along the ditch
" in a 10-R-wide by 3-ft-deep swath. '

Busch Property 3. The contamination in uﬁs'vicinity property is limited to two small
_areas about 6 ft apart (72 ft? and 42 ft%). It extends about 1 ft into the ground at Location A
and 4 ft into the ground at Location B. This results in a total of 10.cu.yd requiring removal,

w This vicinity property contains three areas of contaminated soil
varying from 0.5 ft to 1.5 ft in depth. The two smaller areas have approximately 11 yd® of
'mntanunatedsmlandthelargeama{ﬁd-ﬁﬁftz}has%ﬂydafmatmalufﬁi y& of
contaminated soil.

Bm__&qmmr_i Drums have already been removed fmm this area. Haweve:
additional sampling indicates cleanup guidelines were not met, and contaminated soils il
~ require removal.

Busch Lakes 34, 35 and 36. Preliminary information suggests that contamination is
present mBusch Lakes 34, 33, and 36 (Ref. 112). The estimated 2ﬂmﬂyd3 nfmntammated_ _
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sediments are assumed to be located in small areas and not to cover the entire lake bottoms.
Based on this assumption, after each lake is dewatered, & backhoe could be used to excavate and
load the material into trucks for delivery to the disposal facility. Cleanup of the lakes could be
accomplished during the Missouri Department of Conservation (MDOC) routine clean-out of the
Busch Wildlife Area Iakes. ' :

Resiediation of Busch Lakes 34, 35, and 36 should be coordinated with the MDOC -
routine drainage and sediment removal program. After the lakes are dmined, hot spots of
contamination wilt be removed. S '

The Army and Busch vicinity property sites should be backfilled immediately after the
contaminated material is removed, while the excavation fleet and crew is still present.
Compaction to 90% of optimum density as determined by ASTM D698 {standard Proctor) may
be tequired and can be achieved using the same equipment used to spread the backfill soil. A
90% standard Proctor compaction is considered the minimum acceptable for a comtrolled fill.

Unless required by State regulators it is not expected that the lakes will require backfilling since
natural erosion and sediment deposition will occur. :

6.1.2.3.7 Water Treatment Plant Waste. As addressed in Section 5.1.2.2.8,
sludge cake will be emptied from hoppers into 20 cu yd roll-off containers, and sludge brine will
be pumped from tanks. Once a roll-off container is fulf, it will be removed, covered, loaded
onto 2 vehicle and transported to the TSA for interim storage or divectly to the waste treatment
facility. The vehicle will be unloaded within the designated area of the TSA; the roll-off will
store the sludge until subsequent transport to the waste treatment facility. The sludge brine will
be pumped through a pipeline directly to the storage tanks at the waste ireatment facility. -

 6.1.238  Waste from Other Areas. Removal of material from the mulch pile and
Ash Pond spoils area is similar to the removal of TSA material described in Section 6.1.2.3.3.
Removal of the ACM at the ACM storage area must be in accordance with asbestos regulatory
fequirements. ' ' :

6.1.2.4 Operational Uncertainties, Modified Value Bogineering Table 6.1.2-1
summarizes the preferred removal alternative for cach material type and potential deviations
from expected conditions. Additional details are provided in Modified Value Engincering Tables
6.1.2-2 through 6.1.2-13. These additional tables expand upon the summary table by identifying
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observational method conditions and any data mllocnon that may be requund prior to-design or
remedial action implementation. ~ -

Recent activities have identified the pmsmce of metallic debris and/or containers in -
several locations including the south dump ares, the Ash Pond arca, and Raffinate Pit 4. Some
of this debris is completely or partially above ground, while other debris is buried around the
site. Some of this rubble material includes containers (drums) of unknown contents. '

Investigations are underway to locate buried rubble and debris (Ref. 113). Depending
on the volume, material type, contaminamt levels, and other factors, excavating of this debris
and surrounding wasie material may require the use of various removal ‘equipment and
techniques. Removal of su:fam debris can b&gm after the contents of any containers are
analyzed.

Excavation and removal of buried rubble will also require significant safety precautions.
Excavations should be performed in regulated lifts, and targeted areas should be ouilined with
flags or markers. "Prior to excavation, the area and depth of each planned lift should be probed
todetermmethemstmceorahmnenfbumdd&bns Unoeaﬂdehnshasbeenlmawd the
last lift can be excavated with due care. .

Intact containers should be placed whole in oversized containers. Ruptured containers,
other debris, and proximity soils should be tested and treated accordingly. Operating equipment
needed to exhume buried materials may include specmhzed drum handlmg equipment, backhoes,
and metal grappling equipment.

The capability of the Ash Pond spoils arsa to comtain all: required waste -materials is
uncertain. The storage area is being developed in seven phases (Ref. 114). Figure 6.1.2-14
shows the sequence for Phases I through V1. Phase VII consists of adding material or top of
the materials stored in the preceding phases. Using the proposed configuration, the Ash Pond
spoils area can hold about 150,000 cu yd, which is insufficient to contain all required material.

One solution is to keep adding material to Phase VII and simply build up the stockpile

height. However, consideration must slso be given to storm water runoff storage requirements
to preclude flooding and potential uncontrolled discharge of water that has been in contact with
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the contamimated materials. H:,rdrauhc analysis has shnwn thal storage capamty must ha_
maintained within the Ash Pond spoils area to wntam munoff.

Figure 6.1.2-15 shows an alternate configuration that provides for 270,000 cu yd of
storage and 10 acre-ft of water storage. The hydraulic analysis indicated this storage capacity
is sefficient to contain runoff resaliing from a 25-year, 24-hour storm.

6.1.2.5 Waste Removal System Analysis, Removal equipment should be dedicated .
to a geographical drea to prevent cross contamination, unless sufficient time is available within -
the schedule for equipment decontamination. Waste removal must also be evaluated from a

' system-wide perspective to help minimize the amount of equipment needed. The removal
sequencing and scheduling described in Section 5.1.2.2.9 has been used in the waste removal
System analysis presented here. The scenarios presented here are only some accepiable ones;
other equipment combinations may also work. Final equipment selection, excluding dredging,
will be at subcontractor discretion with the Project Management Contractor’s (PMC 5) approval,

As described by the sequencing and schedule, the chemical plant area building .
foundations, underground piping; and seils must be removed within the same time frame. A
sufficient combination of backhoes, dozers, front-end loaders and scrapers will be used.
Contaminated soils in Frog Pond, north dump, the raffinate pit area, and and the muich pile must
also be removed concurrently with removal of the chemical plant area materials. Bqulpmcnt
dedicated 10 each area may be used if removal at all three locations occurs simultancousiy, of
the same equipment could be used at each successive area, if scheduling permits. '

Material removal activities would continue once the treatment facility and Phase I |
construction of the disposal cell are complete. Critical materials requiring removal include the
* raffinate sludge and the MSA materials. Sludges require early removal so that the pits can be
dewatered for subsequent excavation of the clay bottom material. The MSA lies within the
disposal cell footprint; all MSA materials must be removed by a defined time so that cell
construction is not delayed. Shudge removal will be by successive pit; clay bottom removal
within each pit will begin once it is exposed.

As described in Section 6.2.7, Waste Placement, a]lormnstofﬂretrcateds!udge

concrete, rubble, and metals will be placed within the Phase I disposal cell. Consequently, these-
materials resident at the Ash Pond spoils area and TSA must be removed within the Phase I
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waste placemerit time frame. Soils will be placed within Phase I for berms, roads, and filler on
an as-needed basis.  Material will be removed from the Ash Pond spoils area as required; the.
same equipmens used to rémove the Ash Pond spoils area concrete and rubbie could be used. -
‘Depending on waste placement requirements and schedule constraints, the same removal
equipment could be used at both the Ash Pond spui]s area and the TSA.

Table 6.1.2-14 presents prehmmary waste . removal operating data. The following

observations may be made when comparing these durations to the sequencing and schedules for
the CSS and vitrification (VIT) treatment alternatives presented in Section 5.1.2.2.9.

* Removal of the chémical plant building area soils, foundations, and underground
utilities must proceed expeditiously and in mreriappmg stages if there are to be 1o
schedule delays.

* Removal of materials from Frog Pond, north dump, and the mffinatc pit area must
occur concurrently with removal of materials from the chemical plant building area.
Relative to each other, removal can proceed sequentially.

» MSA and TSA materials must be removed concurrently.

* Ash Pond and south dump materials can be removed either concurrently or
sequentially depending on when the Ash Pond spoils area- material is scheduled for

placement.

'« Removal of the Ash Pond spmls area must pmcaaii étaadily if the CSS treatment
alternative is chnssm; VIT treatment offers more flexibility, '

¢+ Dewatering of Rafﬁnate Pit 4 must begin on schedule if a pntr.ntml schedule delny is
to be avoided.

¢ Final dewatering of Raffinate Pits 3 and 4 may extend past the winter shutdowsn.

« Removal of vicinity pfﬂpgrty materials may be schedyled when most convenient.
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* Removal of materials for CSS humlen; will be & function of treatment piant through-
put rates. : :

6.1.3 Waste Handling and Transportation

6.1.3.1 General. The waste handling aml transport methods selected ' in
Section 5.1.3 have been used to develop the waste handling and npemnuns discussion. The
equipment is compatible with the waste removal equipment selected in Section 5.1.2. The -
opetations developed are also compatible with the waste removal operations described in Section
6.1.2. In addition, the design criteria and specifications identified in Section 5.1.3.4 and furthar-
developed during Title I 'design will direct the handling and transpumnon operations.

6.1.3.2 Handling and Transpertation. Excluding the raffinate sludge, handling
and transport of materials will be by a mobile fleet composed of conventional construction
equipment including scrapers, front-end loaders, cranes, forklifts, backhoes, dump trucks and -
flatbed trucks. The raffinate sludge will be pumped through a shurry pipeline. Various levels
of equipment decontarination will be required, depending on whether clean areas and public
roadways are involved. At a minimum, visible gross mud and debris will require removal prior -
to vehicles egressing the designated removal area contaminated zone. In some cases, such as
" for the vicinity properties areas, temporary equipment decontamination pads must be constructed
so that more’ extensive cleaning with hot water pressute washing can be accomplished, if
necessary, The preliminary handling and transportation methods developed in Supporting
Study 15, Excavation and Water Comrol Plan (Ref. 109) were used as a basis. . Handling and
- wansportation nperatmns descriptions have been developed for the fullewmg material types:

¢ Contaminated soils.

* Concrete and rubble.

* Raffinate sludge.

o Other wastes: mulch, friable ACM, comtainers, oversized pieces.

6.1.3.21  Contaminated Soils. In general, contaminated soils will b removed and.
handled by the same equipment; in some instances the material will be stockpiled at a temporary -
staging area. Asq:amtcpmceofaqmpmerﬁwﬂ]thsnbsumdmmnsf&rthematermltathe
transport equipment. Spemﬁc uperatmns for each area are described below.
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‘Ash Pond Area. Provided all buried debris has been femoved, scmpers are
recommended for removing the soils. The scrapers would also handle and transport the -
materials to the disposal cell. Ahernately, backhoes or dozers may. be used to remove the
material. In this case, backhoes or fromt-end loadets would transfer the material to dump trucks
for subsequent transport. The latter equipment would also be used to femove soils stockpiled

- within the area for placement into trucks. The trucks will be traversing designated dirty roads.

No decontamination other than removal of visible gross debris is expected.
Frog Pond. Handling and transport operations are idmlticai.to the Ash Pond area.
North dump. iiandiing and'trm_lspon‘ operations are identical to the Ash Pond area.
Raffinate pits arez. Handling and transport operations are identical to the Ash Pond area.

Raifinate pit clay bottom and dikes. Backhoes and front-end loaders will be used to
remove the material and place it into trucks. Trucks will travel on designated dirty roads, and

no decontamination other than possible removal of visible gross debris is expected.

. Soil around chemical plapt area. Backhoes and front-end loaders will transfer waste to
trucks. Again, travel will be over dirty roads, and decontamination will be minimal.

E!QI!MIEILL‘E Stricter controls will be necessary for vicinity properties materials

- "because they will be transpotted over public roadways. A specialized bulk waste haul system,

similar to the quarry bulk waste removal system, may be required. At a minimum, removed
material will be transferred into trecks using backhoes and front-end loaders. A tarpaulin cover |
would then be strapped over the waste prior to transport. - Equipment decontamination
procedures similar to requirements for leaving the site will be implemented. A temporary
facility equipped with a water pressure washer may be required at each location. 1.8,
Department of Transportation, State of Missouri, and St. Charles County regulations will apply

-if public madways are used. Placarding could be required. The preceding issues will be

resolved during Title T design.

6.1.3.2.2 Concrete and Rubble. Concrete and rubble will be broken into 3-ﬂ;
nominal pieces. Cutting and breaking will be by backhoes equipped with appropriate
attachments including shears, pulverizers, and saws. Following breaking and cutting, material
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will be placed into trucks using grapples or front-end loaders. In some instances, it may be
desirable to transport oversized pieces that will not fit within the dump truck.” In these instances,

pieces wouldheplacadmaﬂa:bedusmgammmﬂthmmurely tied down. Transport will
be over designated dirty roads. Section 6.3.4 also discusses handling and transpost of concrete:
and rubble,

61323  Raffinste Sludge. The dredged raffinate shidge will be pumped through
a siurry pipeline to the dewatering facility.  PFigure 6.1.3-1 shows the interrelationships among
dredging, pumping, dewatenng, andl water return opemnons Water management is important
to ensure that enough wate.r is available to sturry the material once removed. No equipiment
dacmtammaunn is necessary; piping will be planed into the cell once sludge removal is
complete.

6.1.3.24  Other Wastes. Other wastes requiring transport inciude muich, ACM
storage area matenals, metals, and mnmuwnzad waste, Tmnspu:t will be over designated dirty
- roads, -

Mulch. Transfer to dump trucks using fmm-e.nd lmdm

ACM. Asbestos regulations in 40 CFR 61 Subpar M must be followed when haudimg'
and transponmg these maxenals .

Metals. Depending on size., TSA and MSA metals will be handled by grapples, front-end
loaders, and cranes and then u-ansfermd to either dump or flat-bed trucks. -

gm@l_nmm;i_gm Dependmg on sizes, cunmmrswrﬂhehandledusmgforkhﬂsor'
“eranes and then transferred to flat-bed trucks. It is presumed that containers with waste not
requiring treatment will be placed within the disposal cell.

- §6.1.3.3 Decontaminstion.  Equipment -decontamination requirements are
straightforward; established project procedures will apply. For equipment traveling routinely
over designated dirty roads, visible gross mud and debris will be removed and the vehicle will
be scanned. Provided levels are not excéeded, the vehicle can then proceed. Ifﬂ:eselevelsm
exceeded, the vehicle will then proceed to the nearest decontamination pad.
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Equipmbnt that will be tmreling wiﬂn’_n.a dirty -area will pmﬁeed to the nearest '
decontamination pad for clearance prior to entering the clean area.

Equlpment exiting a vicinity property work zone will be required to follow procedures '
similar to the site procedures for site egress.

6.1.3.4 Operational Uncerdaintles. Opmﬁmal uncertainties associated with
waste removal and handling are similar to uncertainties affiliated with material removal. Scraper
efficacy is dependent upon the level of contaminant spread that can be tolerated. Trucks can -
contain the material more efficiently than scrapers. Haul road traffic is a concern and work
should be scheduled to miniinize traffic congestion. Road grades, especially on the disposal cell
dike slopes, wili affect equipment selection. As discussed in Section 6.1.5, Site Roads, grades
must not exceed transport equipment capabilities. - The ability to transport the sludge by slurry
pipeline must also be verified. As with the dredge, a pilot test is needed to confirm treatability.

6.1.3.5 Handling and Transportation Systems Analysis. Table 6.1.3-1 presents
preliminary waste transportation operating data. The haul cycle times have been calculated usmg _
a fixed time of 4.7 minutes to load and dump a truck. Travel time has been calculated using
haul route length and an average speed of 15 mi/hour. Efficiency is 50%. Using the waste
removal operating data developed in Section 6.1.2 and the sequencing and schedules tia\reloped
in Section 5.1.2.2.9, the following observations maq,r be made:

* Truck traffic will be beavy during removal activities at. lhe_chemical__plant, north
dump, Frog Pond, and the raffinate pit area,

+  Truck traffic will be heavy during MSA, TSA, and raffinate pits material removal
during CSS treatment. o

+ Excluding Phase I, truck traffic will be reduced if the VIT alternative is selected

because of the longer Phase I schedule. Removal requirements are identical if delays
are to be avoided. |
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6.1.4 Construction Materials Staging_ﬂ.m

6.1.4.1 - General. The preferred construction matena]s staging area (CMSA)
location is descrived in Section 6.1.4.2. Site preparation activities, surfacing materials
placement, and surface dmnage control procedures for the CMSA are described in
Section 6.1.4.3, 6.1.4.4, and 6.1.4.5 respectively. Uncertainties that could significantly affect
the construciion and operation of the CMSA are listed in Section 6.1.4.6.. Finally,
Section 6.1.4,7 presents an overalt CMSA system npammn analysis fcrr the prefmed deslgns
discussed in Sections 6.1.4.2 through 6.1.4.5.

- 6142 Location Siting. Sectiun 5.1.4.2 identifies the preferred location for the
CMSA as the area north of Ash Pond. Figure 5.1.4-4 shows the conceptual CMSA site layout,
The area borders the north and west chemical plant boundaries, Ash Pond and the MSA border
the south. The east side will be the access point to the CMSA from off site and from the CMSA.
to the disposal facility. Delivery trucks bringing new construction materials from off-site sources
will enter the nosth access point located on the east side of the CMSA (Figure 6.1.4-1)." After
entering the site, trucks will remain in dmgmted clean areas while delivering loads. A loop
roadway system within the CMSA will allow the trucks to exit through the same easterly acoess

. point without encountering any contamination. Once the required reserve storage arsounts have
been stockpiled in the CMSA, the trucks will be able to deliver loads directly to the disposal
cell. The trucks will stay on clear roads throughout the looped route. T

6.1.4.3 S:tePreparatmn Section 5.1.4.4 describes the types and sequence of site
preparation activities for the preferred location. Erosion protection around the perimeter of the
CMSA will be provided to contro! sediment migration. Two detention basins will be built inside
the north portion of the CMSA boundary. Diversion ditches along the CMSA perimeter will
direct water into these basins; Duemthemsungmmmmatedwﬂswnhmthe CMSA, straw -
bales will be placed around the contaminated soils to prevent surface rut-on to these areas. In
addition, to' control contaminated runoff, a small detention basin will be built within the -
contaminated area and a pump-truck periodically will pump out any putenuauymmammm
accumulated water. Once these erosion protection measures are in place, most of the
uncontaminated area will be cleared and grubbed. After clearing and grubbing are completed, .
contaminated soil can be removed. Atempcmryhmﬂmdwﬂbehuﬂthetweenthemsﬂm
Ash Pond. The contaminated soil can then be excavated and delivered to the Ash Pond spoils
area for temporary storage (Secfion 5.1.2) until it is placed in the disposal facility. '
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6.1.4.4 Surfacing. As described in Section 5.1.4.4, the preferred surface for the
synthetic and satural materials storage yard and internal CMSA roadway network is gravel, and
dirt is the preferred surface for the clay borrow storage and staging area. The gravel portion -
of the CMSA will require excavation or scarification and recompaction of subgrade material to
a minimum compacted thickness of 6 in. - A minimum of 8 in. of compacted surface and 22 in.
of compacted aggregate base are required. Figures 5.1.5-19 and 5.1.5-20 illustrate the gravel
sutface and base course section for differeat types of vehicle loading. |

The surface and base course gravel shall be compacted to 95% relative compaction as
determined by ASTM DI1557 test method (modified Proctor), with a maximum compacted Lift
thickness of 6 in. The degree of compaction was chosen to pmwde adequate support for the
design vehicle load with the 8-in. surface thickness. = To achieve the required degree of
compaction, the gravel shall be compacted by a vibratory smoeoth-drum rotler. - Final rolling may -
be accomplished cither by a vibratory roller using only static force or by means of a pneumatic
tire roller. Requirements for vibratory and preumatic tire rollers will be specified in the
subcontract.

To control dust, a water truck will periodically spray. the arca. A peﬂmetér clean route
around the site, as discussed in Section 5.1.4, would be includad in the CMSA design to pmvmde
fnr a traveled route through the CMSA. :

6.1.4.5 Surface Drainage Centrol. Two sedimeniation basins will be insiatied
along the northern portion of the CMSA boundary. Runoff from the site will be directed to
these sedimentation basins. Runoff from the snuthwesteﬂjr portion of the CMSA will discharge
to the Ash Pond diversion ditch. A sketch of the drainage system is shown in Figure 6.1.4-2. .
Diversion ditches will be excavated around the perimeter of the CMSA to contain sediment and -
to control runoff, Straw bales will be tisd with wire and used to filter sediment in drainageways
and to divert overland or sheet flow. As indicated in Section 5.1.4.5, additional erosion control
measures such as hydroseeding and matting may be used, if necessary. The castemn area of the
CMSA that contains the synthetic and natural materials storage yard will have a gravel surface
and will need minimal erosion control measures. The rumoff will be diverted directly into the
daenuon basin, The on-site clay stockpile will require greater erosion control measures. With
2:1 sideslopes, erosion wﬂloccurnsﬂlestoclmi}ehuﬂds ﬁsmd:mtadin&echﬂnb'lals
temporary erosion protection incloding straw bales, hydroseeding, silt fences, and matting can
be used to prevent sediment transport. Any ome or & combination of two or more of these -
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devices can be apphad to control erosion. Specifically, the erosion protection measures for the
on-site clay stockpile will be placed at the top and toe of the slope. Runoff over the side slopes
will be diverted to selected spots around the perimeter of the stockpile and then aflowed to run
"down a riprap-faced slope. Silt fences or straw bales will be placed at the bottom of the slope
around the perimeter of the toe to block sediment migration.

_ 6.1.4.6 ﬂperatinnal Uncertainties. The ma;m' operationat unmrtmnues for tha
CMSA are summarized below.

e The amount of uncontaminated clay borrow (o be stored at the CMSA is unknown
and will remain"unknown until waste excavation and removal in the disposal cell
footprint is completed. If on-site borrow storage requirements are excessive, the
natural and synthetic materials must be stored at an altemnative location. If most of
ﬂlecleanmatena!canheexcavntudﬁnmﬂmdlsposalmﬂfwmnmmdplaoed
direetly in the clean-fill dikes (CFD), the size of the CMSA can be reduced.

 The size and boundaries of an on-site CMSA would be fixed due to the limited space
available for construction activities. With the great contingency in storage quantity
estimates, it is not.certain if the preferred on-site CMSA location ¢an meet all of the
'storage requirements. While the probability of not meeting storage requirements is
low, it could have an adverse affect on disposal cell construction.

* - Access to the site, and particularly access to the CMSA, must be restricted to prevent
the spread of contamination. Vehicle scanning and decontamination requirements
may affect CMSA operations. It is currently assumed that clean vehmlas may enter
and exit the CN.[SA without being scanned or demntammated

¢ The extent and volume of cortamination in the prefermd on-site CMSA location is
unknown. If site preparation of the CMSA is delayed, it will affect many other site
activities. : _

» Site preparation of the CMSA involves the transportation of contaminated material

to the Ash Pond spoils area. It is uncertain whether the Ash Pond spoils area can

- contain all of the contaminated material without spilling over into the designated clean
CMSA.
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* A gravel surface will provide adequate support for the CMSA internal roadways and -
synthetic and natural materials yard, with some tolerable rutting. However, rutting
in gravel roads may exceed tolerances on roads with very heavy traffic, and an
asphalt surface and/or geotextile surface may be requiredt for these roads.

* If synhietic and matural materials are to be stored off site (off-site CMSA), land
ownership and permitting pfmhlems may arise.

. 6.1.4.7 CMSA Operation Systm Analysls The CMSA must be completed
before construction of the disposal facility begins. According to the current disposal cell
construction schedule, the below-grade clean clay borrow excavation begins approximately
1 month before Phase I of the CFD construction begins. At this time, it will be determined
whether the below-grade clay bormrow will be stockpiled or placed directly into the CFD
construction. If the option is to place the below grade clay directly into CFD construction, then
only the east side of the CMSA inust be built (synthetic and natural material staging area). - The
west side (on-site clay borrow storage) is eliminated. If the option to stockpile the, clay borrow
is chosen, then the entire CMSA. must be built. Whichever option is chosen, the construction
of the eastemn portion of the CMSA must begin immediately, so that it will be ready for the
disposal facility Phase T construction, which is scheduled to begin eight months later.

Another aspect affecting the size of the CMSA is the unknown amount of contaminated
soil storage that is required and. whether contaminated soil can be temporarily stored in the Ash
~"Pond spoils area. If additional storage capacity for contaminated soil is needed, the area north
of Ash Pond is the only viable location for temporary storage. This ma]r require relocating the
synthetic and natural material storage area off site and relocating the on-site clay borrow storage
area (providing the worst case scenario) in the eastem portion of the CMSA. The contaminated
material would be limited to the southwestern portion where the drainage naturally runs to the
Ash Pond diversion ditch. However, this option requires additional smdy of the MPOC-South .
mdevelcpammplﬂestagmgyardfmﬂmsyntheﬂcandnﬂmlmmﬂ '

6.1.5 Site Roads
6.1.5.1 General. The remediation of the chemical plant site will sequire the

transportation of waste and new construction materials from various locations on site, Waste
materials will be transpuned 1o new locations for lreannent stockpiling or slngmg, and dispasal
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Construction materials will be transported from off-site borrow areas, to and from on-site staging
areas, and to new construction areas. The function of an on-site road system is to provide
well-organized network for cfficient transport of construction materials and waste.

One of the performance requammems of the site roads is to prevent cross-contamination
of clean and dirty roads. To accamphsh this, on-site roads w:]l include the following caxegoms

e (lean roads for vehicles entering the site to deliver material to the CMSA.

* Clean roads for vehicles that must travel thmughcmt the site to various
uncontaminated locations.

* Dirty roads dedicated to hauling waste material,
Access to the site from existing public roads will be provided by four access locations:

(1)  Employee/contractor/subcontractor access for personnel at the existing main
entrance from Missouri State Route 94 '

(2)  Haul road from quarry (existing south entrance)
(3) SWTP access (existing access from Route A).

(4)  Construction material hauling entrance from an exlstmg abandoned roadbed which
" leads to Missouri State Route 94 (new north access).

The four off-site access locations will direct all project related traffic to Missouri State
Route 94, thereby mitigating concerns over the use of County Route D (Ref. 43). The use of .
four access locations also allows for the separation of heavy construction equipment and
employee vehicles by access location. '

The operational factors evaluated in the design of the site roads’ system were:
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+ Speed limit.. 'Tltepomspaeéllnmtatﬂleslteiémmph This was considered to
be a reasonable speed Hmit on the refatively ﬂat site where visibility on site roads
wﬂlbegmdmmnstams

* Load limits. Vehicles with a range of weights from 3 tons to 90 tons gross vehicle
" weight can be expected to travel on-site roads, - To accommodate nost of heavy
construction vehicles on site roads, a 50-ton dual axle luad was unad in the dmgn of

the t;.rplcal roadway section for on-site roads.

» Traffic directions. Site_. roads will be ither one-way single-lane or two-way double-
lane roads, Where two-way traffic volumes are low, a two-lane road may be reduced
to 2 one-lane road with furnouts to accommodate two-wey traffic. It will be
necessary to estimate traffic volumes on site roads, 5o that an appropriate number of
lanescanb&assignedtﬂmhmad ' :

‘s Truck size. Lane widthis were designed to acmmmndawﬂm largest expected vehicle
width of 16 ft |

e California Bearing Ratio (CBR) values. In siti subgrade soil was assumed to have
a CBR=3. Compacted subgrade material (subbase) was assumed to have CBR=7.
The CBR values of asphalt concrete, Portland cement concrete, a.nd il and rock -
surface are high enough to support any load, and compacted gravc.l was assumad o .
have CBR=30 (base or surface course).

-Where applicable, the Missopri Standard Specifications for Highway Construction -
- (Ref. 44), the Missouri Standard Plans for Highway Construction (Ref. 45), and the St. Louis
County Standard Specifications for Highway Construction (Ref. 46) were incorporated into the
conceptual design of site roads. | | | |

6.1.5.2 Traffic Pattern. Figures 5.1.5-3 through 5.1.5-8 illustrate the expected
traffic patterns on site roads from the start of disposal cell construction throagh the closure phase
for the CSS alternative. The figures show the use of designated clean and dirty roads, as
‘described in Section 6.1.5.1 and in Sections 5.1.5.2.}, 5.1.5.2.2, and 51523 .-
Figure 5.1.5.-9 shows the traffic patiern at closure phase for the VIT alternative.
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Roads within the disposal facility area and ramps leading from site roads to the disposal
ceﬂwﬂlhedﬁsmnedasapanofﬂmdispcsalfacﬂity{&cﬁmﬁ 3). Vehicles transporting clean
material to the cell will enter and exit the disposal cell arca via clean amps which lead to a
clean site road. All other vehicles entering the disposal celi area miust enter and exit the cell on
dirty ramps and trave:] only on dcmgnatad dirty site mads ' :

Actual traffic patterns will depend on daily sequencing and schudulmg of cleanup
activities and will also accommodate site cleanup and clogure activities. Site roads pmvxded are
-adequate for the contractor to operate an efficient cleanup. Radio dispatching may be used to
enhance traffic flow, especially from the trmunmt famhty to the d;qmsal faclhty where tungly-
delivery of the treated product could be critical.

6153  Roadbed Preparation. Al contamination will be removed during the
prepamnmnfmdbedsfmaﬂnewmads whetherdss:gmtedcleanordmy -

~ Fipures 5.1 5-19 and 5.1.5-20 illustrate the typical roadbed fm‘ one-way smgle—lane and .
two-way double-lane site roads, respectively, The road section requires the excavation or
" scarification and recompaction of subgrade material to a minimum compacted thickness of 6 in.
'Roads for highway vehicle traffic will require 16 in. to- 18 in. of aggregate base, and off-
highway vehicles will require 22 in. to 26 in. of aggregate base, depending wpon the type of
surface material (see Pigures 5.1.5-19 and 5.1.5-20). Since the coustruction of the roadway
section will require the compaction of both cohesive and cohesionless material, it may be
necessary to use different typcs of oompac.uun equipment, such as vibratory and preumatic tire
rollers.

6.1.5.4 Snrfaclng A performance requuemmt of the site roads is-to preude: a -
surface course to minimize dust and rutting and to support the design vehicle loading. Since site
activities require an efficient network of site roads, both the construction and performance of -
site roads will significantly impact cell construction and other site operations. Section 5.1.5.4 .
discusses how different surfaces of the site roads impact operations. :

A gravel surface was chosen for good dust control, good performance, ease of
construction, and relatively low maintenance requirements. In addition, the use of gravel does
not add to the volume of contaminated material. Figure 5.1.5-19 and 5.1.5-20 illustrate the
gravel surface and base course for typical roadway sections. The gravel in both the base and
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surface courses shall be compacted to 95% modified Proctor. The degree of compaction was
chosen 1o provide adequate support for the design vehicle load. To achieve the reguired degree
of compaction, the gravel shall be compacted with a vibratory roller not less than four complete:
coverages with a maximum compacted lift thickness of 6 in. Final rolling may be accomplished -

_either by a vibratory roller using only static force or by means of a pneumatic tire roller,
Requirements for vibratory amd pneumatic tire rollers will be specified in the contract
{Table 5.1.5- 2} The specified degme of mmpacuon ensares a surface with durability, and
strength.

6.1.5.5 Operation and Maintenance. The gravel surface will require maintenance
to repair ruts and other surface deformations caused by traffic. Motor graders will be used as
- needed to repail: ruts and smooth road surfaces. Water trucks will travel the site roads
continuously to control dust. As described in Section 5.1.5.2, Site Roadway System, a clean
water truck will spray water on clean roads and a dirty water truck will spray dirty roads,
Compaction equipment and other equipment used for disposal cell construction should not be
used to repair site roads, as this may impact cell construction. Therefare, separate maintenance
equipment should be retained on site to repair site roads. :

6.1.5.6 Site Roads Operational Uncertainties. After preferred alternatives were
selected for site roads design criteria, the observational method was applied to identify
uncertainties in the site roads system plan, The following uncertainties remain: '

(1)  The site roads design assumes that vehicles transporting clean materials to the site
may enter and exit the site on clean roads without passing through a

" decontamination facility. It is uncertain whether all clean vehicles will be allowed

to exit the site without being scanned. If clean vehicles must be scanned before
exiting the site, a decontamination pad must be constructed near the north access

for vehicles traveling between the CMSA and the off-site borrow area, These
vehicles must remain on clean roads while they travel w1t]unthesrtebmuuiaryto'
prevent contamination of the CMSA '

(2)  The uncertainty regarding whﬁhar or not waste placement or other site work will
be performed at night affects the. site road design. Lighting systems must be
installed, and visibility along stght roads must be examined more mrefnlly if
work is to be performed at night.
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~ 61.5.7 Specifications. Bach site road design critorion and specification was
. evaluated using an MVE approach. - Alicrnatives were generated 10 meet the operational
requirements listed in Section 6.1.5.1 and the functional and a performance requirements of éach '
design criterion or specification. The aiernatives were then evaluated using weighted criteria '
ranked in order of importance, and preferred altemnatives were selected. Following is a list of
guidelines for site roads dcﬂgn criteria and specifications (as developed in Section 5.1.5. 2-6} '

(1

Ky

(3)

@

&)

(6

Horizontal curves. The minimum inside radius of horizontal curves is 100 ft.'

* Where construction activity limits the length of horizontal curves, a lower radins

is permitted, if a means of reducing vehicle speed is_pmvidad before the curves.

Roadbed width. One-way single-lane roads for highway vehicles will be 12 fi '.
wide with O-ft to 2-ft shoulders. Two-way double-lane roads for highway
vehicles will be 24 ft wide with 0-ft to 4-ft shoulders. One-way single-lane roads

for off-highway vehicles will be 16 ft wide with O-fi to 3-ft shoulders; two-way’
. double-lane roads for off-highway vehicles will be 32 fi wide with O-ft to 4-ft

shoulders. Where two-way traffic volumes are low, a-double-lane road may be
reduced to a single-lane road with tumouts to accommodate two-way {vaffic.

Maximum grade and vertical curves. The maximum grade on site roads is 6%.
Grades up to 10% will be permitted for short distances, such as on ramps. A

vertical curve is required if the tangent-grade change exceeds 5% or where the

grade change exceeds 1% in areas where better ws;lhmty aiung site roads is

needed.

Roadway cross skopes. Ruadbédsl will have a crown slope of mimmum 2% to
maximum 6%. Where drainage specifications require runoff to drain to one side

~ of the road, roadbeds will have a 2% to 6% cross siope.

Side slopes. Site roads will have side slopes of maximum 3H:1V. Where

construction activity lmuts the width of side slopes, maximum 2:1 slopes willbe
permitted. .

Surface material. Gravel surfaces will be compaﬂad to 95% standard Proctor.
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6.1.58 Site Roads System Analysis. The design of the site road system was
oriented toward providing safe, efficient travel during each phase of construction by developing
the layout in five sequences, illustrated in Figures 5.1.5-3 through 5.1.5-8. " The site roads
design criteria also include alternatives for special conditions, such as spatial constraints or
hazardous conditions glong site roads. In general, the emphasis of the site roads demgn was to

_meet the needs of various site activities during remediation. '

6.1.6 Site Drainage

6.1.6.1 General. Chemical plant remediation, disposal facility construction, and

site closure will require storm water drainage systems to prevent the occurrence. of standing -
 water and to maintain dry working conditions. The site drainage system will also function as
2 containment system (o prevent the release of contaminated runoff from the site during
remediation and waste placement activities. Ditches and retention and detention facilities will
need to be comstructed. : QOnce comstructed, the temporary facilities will require regular
maintenance to ensure proper operation. Temporary drainage facilities shcmld be in place before
mmaung any cleanup or construction activities.

Figure 6.1,6-1 illustrates the construction sequence for sedimentation basins and retention
ponds. To prevent the release of sediments into off-site drainages, sediment detention basins
must be in place prior o initiating chemical plant remediation, Drainage channels needed for

site haul roads should be constructed concurrently with the haul roads. Conveyance systems for
. transporting runoff from uncovered waste in the cell should be constructed before waste
placement begins for each phase. Al drainage structures will be constructed to approved
specifications, and any operational requirements for dramage structures will be included in the
final design procedure.

6.1.6.2 Operation and Maintenance. Figure 6.1.6-2 shows the construction
schedule for site drainage control structures. Figures 5.1.6-3 through 3.1.6-7 show anticipated
drainage patterns for the disposal facility construction phases, These figures show the locations
of major drainage channels, pipes, and culverts needed to accommodate the anticipated drainage
patierns. : :
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Temporary drainage channels can be constructed using standard earth-moving equipment
‘such as bulldozers, plow-type ditching impiements, and backhoes. Riprap placed in channels
should maintain the channel shape to ensure the channel operates as designed.

Filter fabric should be placed beneath riprap-in temporary channels. Channicls should
be maintained by removing weeds, stabilizing and repairing areas of degradation, and removing
deposited sediment using hand tools if accumulations are excessive.

Excavation prior to conmstruction of retention ponds and detention basins can be
accomplished using hydraulic backhoes, scrapers, front-end loaders, and bulldozers, Clay liners
should be compacted using sticepsfoot rollers or hand-held tampers. During construction of
sedimentation basins and retention ponds, the existing channel should be diverted around the
constriction area. Suitable soil erosion control measures, such as straw bdle dikes and
mulching, should be used to protect disturbed soil areas during construction. Hydro-seeding or
erosion blankets should be used to cover disturbed arcas immediately after mnstrucuun is
‘completed. L

. Permaneit drainage channels and grade control structures should be constructed
concurrently with final site grading operations. The locations of permanent drainage channels .
are shown on Figure 5.1.6-12, Bulldozers and backhoes can be used to construct channels and
grade control structures. Dumped riprap should be used if channels require stabilization,
Riprap should be underlain by a granular filter layer. Straw bale dikes or silt fencing should
be placed along channel banks to minimize sediment dqwsmnn within chmnels until permane.nt
vegetation is established.

Facilities will be required within the CMSA for stockpiling construction materials for the
site drainage system. These inaterials include riprap, filter fabric, gragular filters, clay lining,
culverts, piping for sediment basin outlet works, and geotextiles for lining retention ponds.

6.1.6.3 Operational Uncertainties. The site draibage system will be designed 1o
operate for the design storms listed under design criteria in Section 5.1.6.6: '

* 25-year, six-hour storm for i_empnmry drhhlage;channeis.

» 100-year, 24-hour storm for permanent drainage channels.
e Volume from 25-year, 24-hour storm for retention ponds.
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@ 25-year, six-hour storm for culverts,

A 100-year, 24-hour storm was used for permanent channel design rather than the
probable maximum precipitation: {PMP) storm since existing channels in the vicinity of the site
are probably not capable of conveying a PMP storm without degradation. Designing pennanent
_ channels for the PMP is not considered practical. Also,. if a-riprap apron is included in the

disposal cell design, the apron will be designed to maintain stability dunngaPMPezventmdm
_deter headward erosion that may occur in pﬁmanenl drainage channels.

If designed properly, the necessary hydraulic pmfomance of the drainage structures can
be achieved for the design storms listed. If design storms are exceeded, freeboard spacuﬁed for

drainage channels will provide a factor of safety against channel overtopping. Freeboard and
emergency spillways designed for sedimentation basins and retention ponds will provide factors
of safety against overtopping and possible damage to these structures if design conditions are
exceeded. The possibility of a storm event exceeding the design conditions appears remots for
the operation or pre-site closure period. Weather records for St. Charles, Missouti, for the
period from 1951 through 1980 (National Oceanic and Atmospheric’ Administration (NOAA)
undated) indicate that the greatest daily rainfall amount was 4.50 in., shghtly less thana 25 year,
&-hour storm of 4.52 in.

Permanent dr_ainage channels should be designed so that maintenance is ot necessary.
These channels designs should consider the presence of weeds that will intrude in channels after
"site closure. A rock apron encircling the disposal facility would inhibit gully or headward
erosion that may oceur in permanent drainage channels located at the toe of the disposal facility,
Locations where headward erosion may occur are shown in Figure 5.1.6-12.

Proper maintenance will be required to ensure efficient operation of the site drainage
system. During the operational period, drainage channels and culverts should. be cleared of
debris and weeds on an as-needéd basis. After major storm events, drainage channels and
sediment control structures should be inspected for damage and repaired, if necessary. '

- Sedimentation basins and retention ponds periodically will require sediment cleanout to
maintain adeguate capacity. Capacity for sediment accumulation will be provided for
sedimentation basins and retention ponds. Annual inspections should be performed to determine -
if removal of accumulated sediments is required. '
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6.1.6.4 Outline of Specifications. The following specification outline details
construction and operation requirements that need to be addressed in lhe design ctiteria -and
specnf‘catmnshstﬂdeecnani 1.5.6. .

* Sedimentation BRasins and Retention Ponds

- Pracement and compaction of clay liners.
- . Placement of geosynthetic Liners.
. Placement of riprap and filters,
- Construction of the outlet works
- Sediment capacity.
- QOperation of ontlet works.

¢ Temporary ditches

- Placement of riprap and filter fabric,

- -Tolerances for channel cross section dimensions and grade.
- Installation of culverts.

- Removal of debns.

- Mowing requirements.

s Permanent channels (post-closure)

-~ Placement of riprap and granular filters.
- Construction of grade control structures.

Si:eciﬁcaﬁuns will also be required for pump sizes and the pumper trucks (if required)
to transfer contaminated water from retention ponds and temporary sumps to the designated
treatment facilities. ' '

Design criteria and specifications should include cleﬁnup and release criteria for retention

pond liners, sediments removed from sedimentation basins and ditches, and pumps and piping
-used for transporting contaminated water. .
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6.1.6.5 Site Drainage System Analysis. Dramage syster. operation and perfc-nnance -

may be interrupted or altered by other activities. A conflict may exist between placing waste -
in the Ash Pond spoils pile and maintaining sufficient capacity within the pond to contain the
design storm. During periods of beavy rain, maintaining the design capacity by removing
stockpiled soil will be necessary to- ensure that storm water within Ash Pond does not overflow
the structure. During the drier winter periods (October through March), it ma}' be permissable
“to relax storm water capacity to pm'\rulﬁ additional storage mpaclty

A conflict within the dramage system design itself is the mixing of contaminated and
noncontaminated runoff in the Ash Pond isolation dike (Reteation Pond 3). . Clean nmeff will
originate from the exterior of the CFD and Raffinate Pits 1 and .2 and portions of Pit 3, as
illustrated on Figure 5.1.6-7. Based on the current design, the mixing of contaminated and.
noncontaminated runoff is unavoidable, ' '

Construction of the CFD for the disposal facility will result in the filling of the Ash Pond
isolation dike if side siopes are maintained at 5:1 (H:V). The dike should remain functional at
. full capacity until site closure. Temporarily constructing the CFD side slopes at 2:1 (H:V) will
enable the dike to be used for tha duration of disposal facility construction and site mnedlaﬂm
-{S&ctmnsﬁl?:’.andﬁzri:!]

6.1.7 Borrow Operations

6.1.7.1  General. Different types of borrow materials required are discussed in
Section 5.1.7. Discussion includes:

+ Locations and functions-of the different types of borrow material.

* Performance requircments for borrow materials,

» Required volumes of each material type, as required by the present design.
» Design characteristics nfﬂwdlffmenttypesofbonnw material,

*» Field testing and fequired properties for the field tests.

s Preferred horrow sources.

_ “This section iscusses operations needed to obtein borrow materials. Borrow operations
include: . B
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« Production of materials (e.g., excavation, crushing, and screening) at the preferred
borrow source. - '

» Sample selection and field testing of the borrow material produced at the borrow
source to ensure that it meets requirements.

'#  Storage at the source.
¢ Transportation to the site.
» Stockpiling/storage at the CMSA.

» * Placement of tlie:_maxerial at its final location, including moisture conditioning and
compaction, as required. ' ' '

This section also addresses the uncertainties associated with the borrow operations, such
as the impact of weather or delivery complications. A list of specifications, associated with the
functional aspects of borrow operations, is also included in this section. Finally, 4 systems
analysis is performed to address the issues involved with the integration of the borrow operation
into the overail construgtion/remediation activities at the site. '

6172  Production of Borrow Materials

6.1.7.2.1  Borrow Material Production at the Weldon Spring Conservation
(Wildlife) Area. The borrow area within the Weldon Spring Cunservation (Wildlife) Area
(WSCA) shown in Figure 5.1.7-3, is the preferred source for: '

» Genera) fill (particularly for the CFD
* Low-permeability material
* Rooting medinm Layer 2

This source will supply.from 1.0 milkion cy® to 1.6 million cy® of materiai. Efficient
operations will require thorough, comprehensive planning. As indicated in Section 5.1.7.4.3,
a comprehensive engineering study is under way to address the borrow operations in this area.
Based on geologic, geotechnical; hydrologic, and geomorphologic studies, a borrow operation
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plan will be developed. The plan will racommmd the area to be enclosed, an excavation plan,

plans for erosion control during construction, site restoration plans, stockpile locations, and
temporary road alignments, These plans will be used to develop the final bormw operanons
construction documents for final design (Title II).

Preliminary assessments indicate that a sufficient volume of appropriate muaterial
(including adequate contingency) may be obtained from the approximately 204-acre area shown

on Figure 6.1,7-1, with excavation depths ranging from 10 ft to 25 ft.” The area includes

sufficient area for stockpiling excavamd materials, temporary Toads, and smgmg and pmcessmg
areas.

The Project Management Contractor's (PMCs) designated representative will direct all
construction activities at the WSCA borrow area. Prior to initiating borrow operations, a fence
will be posted around the designated area, and restricted access warning signs will be installed
at appropriate locations. A gate will be placed at the site entrance to control access by

pedestrian and vehicular traffic. ‘The site will be cleared of all vegetation and témporary roads -

will be constructed, Areas for stockpiles, material staging and material processing will be laid

out. Sediment control structures will be constructed inside and outside the construction area to

prevent silts from encroaching into surface waters and groundwaters. of the state. A storm water

permit must be issued by the State of Missouri before earthwork activities begin. This should

be incorporated in the construction schedule. A conceptual plan fnrdevelopmem and upmtmns
-at the WSCA borrow source is prescnted on Figure 6.1.7-1.

phased operation to minimize the arca disturbed and the excavation will be backfilied and
restored expeditionsly. Reclaniation is discussed in detail in Section 6.1.7.7. First, a 6-in. layer

of topsoil will be removed from the area designated for excavation, and stockpiled in its
designated area for later use in site reclamation. The excavation will then be advanced deeper

into the topsoil, and the excavated material will be stockpiled at its designated area for later use
as rooting medium Layer 2. This second-stage excavation is expected to extend 16 2 ft below

_After site preparation is completed, excavation uf borrow materials will proceed in
accordance with the excavation plans developed. Excavation operations will be designed as a

. the surface. The gereral fill {pnmanly for CFD}andthe luw-permmmhtymatena] will be -

removed from beneath this zone.
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It is not presently certain whether all or part of the general fill material that is excavated '
will also suffice as low-permeability material for use in the basal liner, infiltration barrier, or -
the radon barrier. The results of Supporting Studies 54 -and 84, ang the planned geotechnical .
investigations for the study under way for this borrow source will help resolve this issve. Inany
case, depending on the material’s designation, the material will either be hauled to the site,
stockpiled at the borrow sounce (awaiting further pmceamg or transport), or furthu:r pmcessed
(pulverized or wetted/dried).

The PMC's designated representative will supervise all bomow operations. The
representative will determine the classification/suitability of a material, whether further i
processing is required, and whether the material should be siockpiled or loaded on off-highway
vehicles for transport to the site. All operations should strictly follow OSHA guidelines and the
" Health and Safety Plan (HASP) prepared for this project. Excavation slopes shall not exceed
1:1: and shalt be protected from cave-ins. Personnel should be protected from falling into' the
excavation by barricades, demgns etc. The site sh:mld be fu]l:.r lighted- if work hours extend
beyond dusk.

Water with additives should be used, as required, to eliminate visible dust. Water should
be applied from water trucks with & spray system or hoses with nozzies that will ensure an
economical use of water. All equipment used to apply water should be equipped with a positive
 means of shut-off. Water should be available for use: at the site at all times. Additives may be
used to conserve water; the type and concentration of the additives should be approved by the -
PMC and the MDNR, prior to being used. In addition, the type and concentration of the
additive should be noted in the storm water permit. .

Water may also be required for moisture conditioning of the borrow soils, if the soils
contain less than the specified moisture, The water for moisture conditioning should be applied
by pipelines equipped with a spray system or hoses and mozzles that will ensure uniform
application. All equipment used to apply water should be equipped with a positive shut-off.
Additives will not be used during moisture conditioting.

Other borrow operation activities running. concurrently with the borrow production
activities, include sample selection and the performance, transporation, storage of borrow
materials, placement and site reclamation of borrow source, These activities are in the following
sections.
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- 6.1.7.2.2 © BorrowMaterial Production from the Commercial Sources. Production
operations for commercial sources of rmaterials such as rock, sands and gravels, Toam, and
gravelly topsoil will ‘also be overseen by the PMC’s designated representative, who will
coordinate sample selection, testing, transportation, and any required stockpiling with the
appropriate facility personnel. Mamagement personnel from the commercial source will
coordinate material production plans with construction plans, in consultation with the PMC’s
representative. '

(6.1.7.3 Sample Selection and Test Performance. Field testing. of the borrow
materials will be performed concurrently with the borrow material production to ensure that the
borrow miterials satisfy their intended functions. The field tests required are discussed earlier
in Section 5.1.7.2 and are pre,sentéd in Table §.1.7-1, The table also lists proposed testing -
frequencies and the properties required to satisfy the material requirements.

The PMC’s representative will select representative samples from the processed (e.g.,
excavated, crushed, screened) material for testing at predetermined frequencies. If the test
results indicate that the material does not meet the required characteristics, three additional
representative samples of the material in questior will be collected and retested for all required
tests. During testing, production of the material will be stopped, or any matenal that is’
produced after the failed test will be clearly identified. In the event that all three samples pass
the retests, the initial "failed” test will be ignored and the process will be allowed to continue.
In the event that at least one of the three samples fails the retests, all material produced since
the initial failure will be rejected. In addition, any material that was already transported to the
site and that does not meet the specifications will be ideatified, removed, and wasted. '

The process of identification and suhsequent rejection of any material presents a sensitive
and complex situation, and therefore, extreme care should be exercised to minimize the potential
- for rejection. An experienced engineer/geologist present during the operations may easily’
identify questionable materia] by visual inspection and rudimentary testing, thereby greatly
minimizing the potential for failed tests. Also, if stockpiles are adequately controlled to
document how much and when a specific volume was placed, the material uader question can
easily be identified. In particular, every effort should be made to avoid the need for removal
of material after it has been transported to the site.
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6.1.7.4 Tmmportatiun “The borrow materials produced off site will have to be
transported to their final locations. -The method of tramportanon and the schedule should be
soitable and cost-effective (e.g., ‘available or constructed haul roads for truck traffic), be able .
to meet the construction schedule and consequent demands on the botrow material, ensere
available storage space at the borrow location and at the CMSA, and implement appropriate dust
contral measures. ' : ' |

. The area within the WSCA shown in Figure 5.1.7-3, located about one mile east of the
site has been designated as the most significant borrow area in this study.. It is the source of
- materdal for site reclamation; CFD; Jow-permesbility material for radon barrier, -infiltration
barrier, and bottom liner; and rooting medium, Layer 2. Approximately 1.6 million cu yd of
material will be moved from this area. ‘Transportation of the material from this area was studied .
and it was decided that borrow materials will be transported by off-highway vehicles, using a
gravel haul road to. be constructed for this purpose. The haul road will cross under Missouri
State Route 94. A detailed discussion on this issue is presented in Section 5.1.5 (Site Roads).

The delivery of all the other borrow materials will most likely be by standard highway
trucks using existing highways. These materials include rock, sandy soils for filters, drainsand
bedding materials, base and subbase soils, and gravelly topsoil and rooting medium Layer I for -
the vegetated cover top slope. As indicated earlier, only commercial sources are being
considered for the rock and sand in Supporing Study 5C (in progress) (Ref. 3.
Noncommercial sources will be investigated in the event & viable commercial source is not
available or is prohibitively expensive. The transportation issues (haul distance, presence of
highways, access to the source) are important criteria for choosing a particular source.

Dust emissions, particularly from fine grained bormow materigls, will require proper ;
control. Covers must be placed on top of the material during transportation.

6.1.7.5 Storage of Borrow Materials. The CMSA shown on Figure 5.1.4-4 and
discussed in Section 5.1.4 is designed primarily to store membrane liners, geotextiles, and pipes.
It is also expected to serve as a storage area for the borrow materials for a maximum of
three weeks, if there are production or delivery difficuliies. Therefore, primary storage
requitements will generally have to. be fulfilled at the off-site borrow source itself,
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Based on the construction schedile presented in the Cost and Schedule Docwment (CSD),

it is evident that a continuous suﬁ_ply of material should be scheduled from the WSCA except - -

for the winter shutdowns, The proposed area io be excavated is extremely large. Thetefore,
the excavation plans should be designed so that there is room for storage of the material at all
times. - ’

The primary storage areas required at this borrow source are;

* Storage of the topsoil for later use in the vegetated cover as rooting medium Layer 2.
All of this topsoil must be stored, since it covers the uther soil, but will not be used
l.mtll later in the project.

* Initial indications are that the in situ soils designated for general fill and also for low-
permeability material often appear to be somewhat wet {e.g., 5% wet of optimum
moisture content), Therefore, these soils need to be dried before placement at their
final location. This will have to be done in the stockpile/storage area,

. Stomage of scils may be required if, from the construction standpoint, excavation is
being achieved at a faster rate than transportation and delivery, Facility for stomge
allows greater flexibility for the total operation.

A concepiual storage plan is presented in Figure 6.1.7-1. The storage area plan will be
modified as appropriate as part of the engineering design, which will incorporate the above -
requirements. Specific areas should be assigned (o different borrow material types, based. on’

the estimated volumes of a particular material type to be stored at a certain time, the height and -

slope restrictions of the stockpiles as discussed in the next paragraph, construction comsiderations

such as haul distance from the excavation. The storage area plans should consider the need for -
access required for drying, as discussed earlier. - Consideration should also be given to the
reclamation plans discussed in a later section, so that the storage area plans do not interfere with
these plans. In general, construction operations should be so planned that except for the topsoil,

the required stockpile areas are minimized. - '

The stockpiles at the WSCA should not have slopes steeper than 1.5(H):1(V) and should
not be higher than 15 ft. The stockpiles of uncompacted fill material, wherever maintained,
should be placed by spreading with a bulldozer or scraper and trackwalking, Lift thickness
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before compaction shall not exceed 1-ft. Compaction should be accomplished by routing of
hauling and spreading equipment units, - . ’

The stockpile areas should be protected from wind erosion and exoessive storm water -
erosion. Erosion control may be effected by spraying water containing additives or by covering
exposed surfaces with geotextile fabric. ‘Temporary seeding, including hydroseeding, may be
used for the stored topseil. .-

Appropriate dust control measures should be implemented to prevent dust emanating from
the stockpiles. The reguirements for dust control should conform to the requirements of the-
HASP for the project as discussed in Section 6.1.7.2..

Excavation and/or processing of excess borrow material should be minimized by pfcpélj a
* planning and coordination with ongoing and future construction activities. Nevertheless, some
excess borrow material will be left over at the end of construction. “The borrow materials left .
over at the WSCA should be used up during site grading and reclamation to the maximum extent
possible. All excess material produced from commercial sources will remain at the source {if
it is stockpiled there), or remmed to the appropriate source, if -already at the CMSA.
Appropriate cost adjustments will be made for this effort with the authority of the commercial
spurce, .

6.1.7.6 Placement. Placement requirements for a given design requirement should
be carefully selected so that the material characteristics achieve the desired function and
performance requirements. Placement requirements include density and moisture content. at
which the material shall be placed, the compaction equipment recommended, the method of
placement, and the placement thickness. Based on the above, the materials may be subdivided
into six broad categories for placement mquirémmts: {1) low-permeability materials, (2)
filtet/drain/bedding, (3) riprap and biointrusion, (4) vegetated cover layers, (5) base and
subbase, (6) CFD, and (7) site reclamation. Requirements for each broad category are discussed.
below in detail. ' L

‘fhe placement discussions below deal with uncontaminated materials, which should

semain uncontaminated after placement; therefore, care should be taken to plan the operations,in
order to avoid contaminating these materials. :
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6.1,7.6.1  Low-Permeability Borrow Materials. Placement density and moisture
content are key requirements for the low-permeability materials: clay bottom liner, radon
barrier infiltration barrier, and disposal facility foundation improvement soils. This is predicated
upon the stringent requirements for low pesmeability for the in place materials. Ongoing studies
(Supporting Studdies SA (Ref. 51) and Supporting Study 84 (Ref. 53) [in progress]) will determmine
the required in-place densities and moisture contents. However, based on initial information and
past experiences, the following preliminary recommendations can be made. :

_ _ Raguired Mrikturs Contont
fequirad Dﬂmnﬂ" durring during pisasment N

Mutarig! - | Placement | : . Remarks.

Clawy Bottom finoluding BE%%: Cptimum Mairture Contant

foundgicn improvemant ' IDME]‘M plua & tg 3%
E ecig) ) '

Infiltration Barrtar 100% Same mm abova Mot Iihhl' will requtre

. ' adoision of bentonite

Radion Barder 2E6% Same ag sbove
1]} Exprassed ap parcentagn of maxinen dry deneity as detsmninad by modifisd Progtor tent (AETM DM EE?i.
e Ag determined by modifisd Procior temt (ASTM D1667). '

All compaction for low-permeability borrow materials should be performed with tamping
foot (kneading) compactors. The material should be spread out uniformly, with a loose lift -
thickness of 8 in. or less. The placed soil should be preprocessed (prior to placement), if

,Tequired, so that the clod sizes in the placed material are Jess than 1 in. and the moisture content
4s within 3% (plus or minus) of the desired range. Tdeally, the preprocessing should be
performed in the WSCA berrow source. Additional moisture conditioning (wetting or drying)
should be performed after placement at the final location. | -

‘Concurrently, field and laboratory tests will be performed with the compaction to
determine if the placement meets the desired conditions. Field moisture and density tests should .
be performed by nuclear gauge (ASTM D2427 and ASTM D3017). These test results should
then be compared with moisture density tests performed in the fieki laboratory on the same
material, using the modified Proctor method (ASTM D1557). If the field measurements indicate -
that the density or moisture content requirements are nrot met, appropriate corrective action
should be mken. Corrective measures should be developed in the final design. In extreme
cases, the layer may have to be excavated, reworked, and recompacted. After a Iayer is placed
and compacted to satisfaction, the top of the layer should be scarified prior to placement of the
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next layer fnr compaction. Al compacted smfaces should be protected against drying.
Compacted surfaces should not be left exposed for more than 24 hours, The exposure time -
. should be reduced if evidence of drying is visible.

5.1.7,5.2 Filter/Drain/Bedding Lafers These materials are predominantly sandy .
materials ranging from silty sands to sandy gravels. There should be no placement density or
moisture content requirements for these materials. Except where placed on top of a membrane
' Liner, these materials should be placed in lifts not exceeding 6 in. in thickness and should be .
‘compacted by two passes of a 2-ton to 3-ton working weight of a smooth drum vibratory roller.
For materials placed on top of a membrane liner, a Joose lift thickness at least 12 in: should be
used, and compaction should be _performed by two mmplete COVerages h}r any eqmpment '
delivering a foot pressure not exceeclmg 6 psi.

6.1.7.6.3 - Riprap and Biointrusion Layers for the Dlspnsal Cell. There is no
‘placement density or moisture content requirements for the riprap or biointrusion rocks. The
material may be placed by end dumping and may be spread by bulldozers or other suitable
equipment. it should not be dropped because this could damage the underlymg placed materidl
or the rock itself.

mpmp or biointrusion material should be placed su that the larger pmces are uniformly
distributed and the smaller pieces serve to fill the spaces between them forming a well keyed,
densely placed mass. This often requires hand placement or individual placement of rock using
a loader, particularly for larger rock. ' ; '

 6.1.7.6.4 Vepetated Cover Layers. The placement moisture and density for the.
vegetated cover layers (the gravelly topsoil and the two layers of rooting medium) will be
dictated by agronomic conditions, which have not been finalized. It is expected that the layers
(at least the top two) will generally bé loosely placed to facilitate vegetative growth.. Some
minimal compaction will be required for stability. This should be specified by the number of '
passes of the construction equipment, e.g., two complete overages of a spreader.

* 6.1.7.6.5 . Base and Subbase Layer for Site Roads and CMSA. The base and
‘subbase layers shnuld be placed on suitably prepared subgrade, Applicable procedures, as
required by Missouri Department of Transportation, should be used. The materials should be
compacted to a density not less than 93% of the dry density as determined by modified Proctor
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test (ASTM D1557) 'Smooth drum vibratmg rpllm are recommended as compaction for the
base and subbase layers. |

6.1.7.6.6  Clean Fill Dike. Material for the CFD will be primarily clayey, because
it will be from the borrow area. It is expected therefore, that & minimum of 95% of maximum
dry density as determined by miodified Proctor tgst (ASTM D1557) will be required, to provide
adequate strength against slope failure. A maximum loose lift thickness of 12 in
recommended. No requirements for placement moisture content and equipment are warranted.
" The compaction should be tested by field nuclear gauges at the rates of 1,000 cu yd of material
placed. Laboratory moistune dmsny tests shuuld be pelformead at the rate of 20,000 cu yd of
material placed. '

6.1.7.6.7  Site Reclamation. Site réclamation soils are also expected to be clayey
soils, either from on-site souroes generated during cel excavation or other activities or from the
WSCA borrow source. The fill for site reclamation will require a density of 90% of maximum
dry density as determined by modified Proctos test (ASTM D1557). A maximum loose lift
thickness of 12 in. is recommended. Field nm:lﬁ.r gage density tests will be raquu’&d at the rate
nfunetestperﬁ 000 ¢cu yﬂnfmatena.!placed

6.1.7.7 SiteRechmntmnnfmaBDManurm An engineerisig study is
underway to address the detailed development qf the borrow source at the WSCA. The study
is only in the beginning stages. At the end of the project, the WSCA should be reclaimed and
revegetated, however, it appears that-the MDOC does not intend to construct a lake in the area
as originally planned. The MDOC’s long-tesm plans for this area are to' convert it to a
combination of woodland/shrub and prairie grass habitat, with a decrease in the amount of leased
cropland. This will require grading the site it an appropriate manner (with gentle slopes),
according to recommendationis of the supporting study currently in progress. The grading plan
should consider the natural dminages around fhe site to ensure that the regional hydrologic
sefting is not affected. After to site grading, 4 6-in. layer of tapsoil will be placed over the
entire area, and the site will be seeded with appropriate vegeiation. Thereafier, the sediment '
control structures will be converted into small inipoundments or wetlands, or removed. Finally,
the fences and gate around the site will be remﬂved. ' o

All other borrow snurcesareexpectedmbemmmcmlalmumes anddﬂnntmquueany '
reclamation plans.
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6178  Operational Uncertainties. The operational scemarios for sample.
selection, transportation, storage, and placement of borrow materials discussed in the previous
sections involve certain implicit assumptions. Possible deviations in the assumed conditions
(nperatmnal uncertainties) shnuld be mmrpﬂmtad as discussed below.

¢ It is assumed that the weather during the borrow operations {which does not include
the mandatory winter shutdown) will not adversely affect these operations. The most
prominent weather unceriainty is precipitation (rainfall or ‘snowfall). Tomados or
high winds are also potential sources of shutdown. During any such event, activities
at both the borrow source and the site will likely be shut down. This will affect the
schedule, and appropriate adjustments. shmld be mm:pﬂrated in the construciion
schedules or equipment selection.

¢ The availability of approved materials in the recommended borrow sources is a very

important assumption in the previous sections.  Studies to identify sources of
approved materials in adequate volumes will be completed by the time the designs are
finalized. These studies are expected to incorporate significant margins for

. uncemainty, whien recommending a borrow source. There is however, a small -

| probability that a sufficient amount of acceptable material will not be available. This
may be due to pmpem;s revealed by limited testing during the earlier studies that
differ considerably from those actually existing in the field; environmental or other -
regulations changing during the interim period, making the source unsuitable, or
insufficient; or, new. information obtained during borrow gperations limiting further
development, (archaeological finds), which would indicate a violation of existing
regulations, These situations must be dealt with.in an expeditions manper. As soon
as a design is nearly finalized, the assumptions for the borrow sources will be
reevaluated to confirm whether the recoramendations still hold.  Additionally,
alternative sources will be identified and made ready as soon as the primary source
starts to show signs of depletion.

# Delivery complications (other than weather) may arise, such as transportation
workers’ strikes, damage to highways due to natural disasters (e.g., earthquakes or
tornadoes), changes in local transportation regulations (e.g., allowable weight of
trucks), breakdown of equipment, and other factors. Responses 1o these situations
include proper planning to have sufficient borrow materia! stored. on- sn:e at the
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CMSA o accommodate delivery delays without compromising the construction
schedule. Additional delays or complications could result in a slowdown or shutdown

of production at the borrow source, or in providing additional storage area at the

* Construction slowdowns may affect the plans for borrow operations discussed in
previous sections. Slowdowns may arise due to weather, slowdown of the treatment

processes, either chemical stabilization\solidification (CSS) or vitrification (VIT),

significant increase in the ‘waste quantity over that originally estimated, regulatory -

action, or other factors. - These factors will consequently affect the placement

schedules for the différent borrow materials, The revised placement schedules should

be reflected in’ revised bomrow  defivery sehedules and pﬂ-ssmly in the borrow
production and storage schedules.

6.1.7.9 Specifications. Following is an ouﬂme of the speczﬁcatmn items
associated with the functional aspects of borrow opcmﬂnns

1. Borrow materiat production
» For the Weldon Spring Wildlife Area borrow source:
- Qualifications of PMC’s designated representative; his role and authority.

- Required permits (e.g., National Pollutant Discharge Elimination System
' [NPDES] permit).

- Site préparation: fencing and gates, site 1;oadsi site clearing.

- Erosion, dust, and noise control during. constroction.

- Excavation, including pmtecnt}n of excavated slopes,

. Description of different types of maserial 1o be excavated and separated.
- Requiremeﬁts for addltmnal pMsﬁg and methods,
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: Site reciamation at end of project, including seeding.
» For cominercial sources:

. Qualifications of PMC’s designated representative; his role and suthority.
- Location of facility and formations to be used in the rock.

2. Monitoring of borrow material production (at the borrow soutoe) should include:

s  Frequency of field sampling and festing.

» Required properties for acceplability.

¢ Criteria for acceptance/rejection.

» Actions undertaken upon rejection.

» Protection/prevention from contamination (for on-site sources).

3. Transportation of the berrow materials from the borrow source to the point of
. placement should include: ' ' '

» Acceptable modes of transportation. . -

= Proposed route, eg., construction haul road for low permeability and CFD
materials.

» Dust control and other required controls during transit.
4. Storage of the materials af the borrow source and the CMSA should inciude: -
- * Storage area sacuﬂty-synﬁ:m. _
* Storage area designation.

» Storage strategy - when to store at an off-site source; when (o store at.the
CMSA. |

* Height and slope limitations of stockpiles.
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¢ Dust and erosion controls. |
. Disﬁusal of stored material at end of project.
5. Placement of the various bormw material type.s at their final location should include:
For all types of 'materiais:

*= Dust opntml.
+ Protection from cmrtam_imnts.
* * Protection after construction.

Low-permeability borrow materials:

* Required density and moisture content, including tolerances.

¢ Frequency of testing to ensure requirements are met.

* Type of compaction equipment. '

* Required preprocessing of soil (clod size, moisture content, etc.). -
Lift thickness, :

Corrective action in the event of not meeting the requirements.
Other requirements, e.g., scarifying before plawmm of next lift.
Protection of the constructed layers. '
Equipment requirements/resteictions

a % % &

Filter/drain/bedding layers:

= Lift thickness.

* Compaction equipment and number of passes.
*  Other placement requirements.

Riprap and biointrusion layers:

¢ Acceptable method of placement.
* * Other requirements: avoid segregation of rock sizes.
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Basé and subbase;

* Subgrade preparation.
s Required dry density.
» Applicable requirements of Missouri D&partmem of Transportation.

CFD and site reclamation:

+ Required density. _
* Maximum lift thickness.
*. Field testing frequencies.

6. Operational uncertainties should imclude directives for revisions and corrective
measures in the event of:

Shutdowns and disruptions due to weather :

Evidence of archaeological sites obisined during borrow nperatlnns
Unavailability of sufficient apprapmte materials.

Delivery complications.

* Construction slowdowns.

6.1.7.10 Borrow Operations Systems Analysis. The borrow operations are closely
tied to other activities at the site. In general, initial demand for borrow materials will be for the
 foundation preparation activities (e.g., backfilling the holes left by excavation of foundations,
sewer lines, and contaminated soils). Borrow will be obtained primarily from the WSCA and
transported to the site by off-highway vehicles. The borrow material for the CPD will come
from on-site clean material and from the WSCA borrow source, The vehicles will travel by a
" haul road (to be constructed), crossing under Missouri State Route 94. Therefore, the haul road
must be completed before the scheduled placement of material for the dike. Delays in
completion of the haul road will cause delays in the backfilling of excavations and the
construction of the CFD.

_There will be a major demand for bormow matenalsdunngconmwnufthadim

cell cover {cell closure). This involves placement of the radon/infiltration barrier and various
other cover components (Table 5.1.7-1). For ease of construction, the practice will be to place
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large layers of a single material at one time. This will help in the planning of the borrow
prdductinn and delivery. A notable exception 1o this general practice will be when expeditious
radon barrier placement is dictated by considerations of radon exposure reduction. Under such
sitwations, a covering layer to protect the radon barrier should also be placed expeditiously. .

The demand for borrow materials may be revised _ifﬁbeomnﬁ apparent that Phase ITI
(closure phase) il.rill_not be required. Quantities and delivery schedules will then be revised
accordingly. : .

These plans.are all based on a certain volume of waste and a 50% contingency. If the

- waste volumes are significantly larger than those presently planned, there will be considerable

impact on the cell design and the required bormow material volumes. This will be realized, as |

waste processing asd placement progresses. Appropriate revisions in borrow operations will
then have to be made expeditiously.

6.1.8 Other Facilities

The following are brief descriptions of the steps necessary to construct and operate other
facilities. These facilities, specifications, and functional issues are idemtified and discussed in
Section 5.1.8. The schedule for construction and qpemian of these facilities is shown below,

Schedule for Desigrr and Construction of Other Facilities

ey | commtonyew

- . R TN T Ty p———r—r - H

Upgrade slactrical eyatarn . Sagquence ¥

Extand warter mygtom Saquonce 1

Anolytical and QC/FT isboretones - Sequence [

Leachats coleation tank Sqwinca E

i SesLand conteinar pad extension i . Ad Naaded

Controlad ares perking ' Saquance 1

Contaminated squipment construction ares . . Segquence 2

Yater-truck filling station . Saquence 1

Fiald shaltors . . Sequenca 1

Mieinity propsrty support tacilition Sequance 4

Training facility . Saquancs O
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Hutas:

Saquencs { ie heaginring of chemical plant foundstion ramoval.
Sequence 1 in Phaae | of the dispossl call,

Swquence 2 ia Phass I of the clean fill dikas.

Soquance 1 is Phasa | of dispossl cell i corpleted.
Saguence 4 i1 Phase I of the clean fili dikes.

Saguence 5 in waate piscemant in Phesa |1

Sequence © iv call closure.

Upgrade existing electrical distribution system. Improvements and extensions to the
site electrical ‘system should be installed using a conventional construction method. Work-
permits may be required from Union Electric Company and the subcontractor will be mspunmble
for acquiring these pmm;ts _ -

Install oatural gas supply lines and connection to existing natural gas mainlines,
Conventional construction methods should be used 1o install natural gas distribution facilities.
Work permits may be required from Laclede Gas Company and the subcontractor will acquire
these permits: (VIT alternative only).

Extend existing water distribution system, Conventional construction methods shounld
be used to install extensions to the site water distribution system. Work permits may be required.
from the St. Charles Water Company, if additional connections to water mains in Missouri State
Route 94 right-of-way are necessary. -‘The subcontractor will acquire these permits.

Maintain and proteet existing administration area storm water collection system.
Although no improvements to the administration area storm water collection system are
necessary, it mmst be protected and maintained during waste removal and dmmsal cell
construction operations. Particular aitention should be given to maintaining and protecting this
system during the removal of underground utilities and the remediation of Frog Pond.

Construet analytical and QC/physical testing lahoratories. These facilities should be
mobile or modular structures. Conventional construction methods should be used for furnishing
utility services, site preparation, grading and drainage, placing of structural fill, and constructing
foundations and structures. Mobile and modular structures must be properly anchored as
required by the Building Officials and Code Administrators (BOCA) code. '

Extend existing Sea-Land container support pad If add:tmnal Sea-Land containers
are needed, the gravel pad that supports the emtmg containers may need to be expanded.
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Conventional construction methods should be used to expand the pad. Sea-Land containers must
_be properly anchored to resist wind loads, as required by the BOCA code.

Install controlled area purting areas. Several small areas should be developed for
parking within the controlled area. These areas should be graded and graveled, and precast-
concrete whee] stops should be instalied to mark spaces. Conventional construction: methods
should be used to construct parking areas. ' S |

Construct contaminated construction equipment staging area. An area should be
developed to provide a place for subcontractors to perform ajor maintenance on construction
equipment. Subcontractor should submit operating plans for its use of the area and showld
construct and remove whatever facilities may be required for maintenance operations. Gravel
surfacing, area hghtmg, perimeter fencing, a gross decontamination pad, electricity, and water
should be installed in the area. The area should be removed when the MSA is removed.
Conventional construction melhuds should be usad to build these facilities.

Install a water-truck filling station mr__the CMSA to serve.clmn and contaminated
trucks. A water-truck filling station to serve clean and contaminated water-trucks: should be
installed near the CMSA, The station should be positioned on a border between clean and dirty
areas to allow access to both clean and dirty trucks. Cunvmm:mal construction methods should
be used to construct this facility.

Install field shelters.. Ficld shelter should be portable temporary structures and should
be properly anchored to the ground, as required by the. BOCA code. Grading and drainage
should be provided, and gravel surfacing should be installed around the structures, Cunventmnal
construction methods should be used to construct this facility.

Install vicinlty property sl_:ppnrt facilitis. Témporary facilities will be required to
support operations at the vicinity properties. Personnel support facilities should include. showers,
lunch rooms, rest rooms, and work rest area. Decnnﬁmimtinn pads, drainage control, area
lighting, and security will be necessary.” Conventional construction methods should be used to
buﬂd these facilities. : '

Construet alternative training facility, This faclity should be a modular stricture,
Conventional construction methods should be used including furnisking utility services, site
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~ preparation, gradmg and drmmge, plawnent of stmctural fill, construction of fnundauuns and
structures. Modular structures must be property anchored, as required by the BOCA mdc

6.2  Disposal Facility
6.2.1 General

The consiruction and operation of the disposal cell during remedial action will require
considerable coordination with and sequencing among various cell components and other site
features such as site toads, the SWTP, the TSA, the MSA, and the CMSA. Details of
construction activities for each major cell component are presented in Sections 6.2.2 through
6.2.6. Cell dramagﬁ: and water management, and operation and maintenance requirements
during cell construction are described in Sections 6.2.7 and 6.2.8, tespectively. -

. The disposal celt will be mﬂstructﬂd in three phases {twe phases for the VIT option cell).
Each phase may include, in rough sequential order, the following construction activities:

'»  Foundation preparation

» ' Basal liner and leachate collection and remedial system construction
* CFD construction

+ Waste placement

» Interim Or permanent cover construction

+ Ceil drainage during construction |

Each construction phase is scheduled to require fmim 2.5 years to 3 }fears to complete -
" overlapping of some activities between phases is anticipated. For example, the Phase II
foundation preparation will begin while Phase I waste placement is still underway.

* Scheduling of construction operations is largely based on the rate of waste dahvary from
the waste removal, treatment, and stockpiling operations. It also depenmds om stockplhng
facilities and delivery rates for on-site and off-site borrow materials. The use of & reasonable
amount of labor and equipment is assumed. The tentaive. construction schedule for the CSS
altemative is presented in the CSD. The total duration of cell construction for the CSS
alternative is six years, beginning with foundation preparation through the completion of cell
closure activities. For the VIT alternative, the duration is 9 years. Figures 5.2.9-4 and 5.2.9-5
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show the possible demarcation Iinebetﬁwu]’l‘mes[andlland between Phases 11 anc I,
respectively. Details on waste plamnmt phnsmg, construction anuencmg, and s-cheduhng are
dlscussed in Sections ﬁ 2.5 and 6.2.7.

Possible operational scenarios for constructing each major cell component are. dlscussed _
in various subsections of Section 6.

An ontline of specificaﬁuus for cell construction is included in Section 6.2.9.
6.2.2 Cell Siting
* This sectioti describes the construction sequencing as it relates to cell siting and the
impact of concurrent construction operations on the cell siting process. The cell construction
schedule must be coordinated with the WSSRAP integrated schedule for waste excavation,
treatment, and placement and for celt constroction (Ref. 71).

Construction sequencing must be considered when identifying a potential cell location.
Construction operations related to cell siting include: :

. Slte pr&paratmn mr.:ludmg clearing and grubbmg, and chlppmg and piling of -
vegetation.

= Building demolition.

* Eulk waste removal, including excavating, sorting, and stockpiling of on-site
contaminated and uncontaminated soils, existing building foundations/utilities, and

' Excavation for cell foundation.

¢ Construction, management, and use of the CMSA and other faciiities such as site
roads and retention ponds.

* Removal of the MSA.
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» Findl grading around toe of cell.

Due to limited areas available for the storage of construction and waste materials at the
Weldon Spring site, storage areas such as the MSA ‘will be located within the disposal cell
footprint. Therefore, cell construction will be phased to avoid interference, to allow better -
operation and maintenance, and to provide better water management during. construction
operations. . The number of phases required to construct the cell depends on the waste volome,
the selected waste treatment: rethod, and construction sequencing. ~ Increasing the aumber of
phases may increase the complexity of construction sequencing. Raducing the number of phases
may lengthen construction time. The construction phases (either Phase 11 or ). proposed for
the site, are outlined below (see also Section 3.2.9): -

» PhaseI: Cell construction will start from the southern ead of the siting arca and will
move northward. The Phase I cell site will be cleared prior to the start of cell -
construction. Building demotition and. excavation of contaminated or otherwise
unsuitable materials will either be completed prior to mum.tmg cell construction or.

" will be sequenced to avoid interference, Once the site i is cleared, grading including
backfilling of excavations, will take piace, followed by the construction of the CFD,
the cell foundation, and the LCRS, Uncontaminated general fill from on-site
excavations can either be stockpiled or directly transported for use in the construction
of the CFD. Additional material, as required, will be supplied from the off-site
borrow source. There dre two scenarios for waste placement. The first altermative
requires the completion of the lower portion (about mid height) of Phase I of the
CFD to the elevation where the outermost limit of waste will be located.
Construction of the remaining upper portion of the CFD will take place concurrently .
with waste placement or preferably, after the waste placement has reached its design
elevation. The second alternative requires the construction of the CFD and placement
of the waste to occur concurrently. The first scenario reduces worker radiation and
chemical exposure, avoids mixing uncontaminated and contaminated materials, and.
requires simpier construction sequencing. Since the first scenario is safer and simpler
than the second, it is recommended as the preferred alternative.

Once the CFD and wastes are in place, the cell cover system,_hlcluding the filter
layer, radon barrier, and rock or vegetated cover can be constructed according to
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standard construction procedures. - After the piaced waste. rmches the desmd hmght
Phase II construction can be.gm :

. Phase]l Phase II construction sequencing is similar to thaiafl’hasel including
wmp!ehﬂn of the CFD befire waste placement starts.

¢ DPhase -l]I.{clusure phase): The construction sequence of this phase, if required for
the CSS alternative, will be-similar to Phase M.

. Bas&d on the latest avmlable. data, the two—phase opncm 1s preferred for the VIT cel.l
_ and the three-phase option for the CSS cell.

» If the disposal cell location overlaps the CMSA area, cell construction in that area
will be delayed until the materials stored at the overlap area of the CMSA are
" removed,

6.2.3 Preparation of Foundation

6.2.3,1  General.- In addition to the disposal cell footprint area, preparation of the
disposal cell foundation will include an area up.to 50 ft outside the extetior toe of the CFD.
Preparation of the disposal cell foundation, in sequential order, comprises clearing, including
grubbing and stockpiling of existing and new debris and all vegetation, roots, and organic-laden
materials; excavation and stockpiling of buried debris, foundation structures and underground
utilities from abandoned buildings, and contaminated materials; excavation and stockpiling of
clean (suitable or unsuitable) soils; implementing measures to either continue operating or close
existing monitoring wells within the cell footprint; and placement, oompactlﬁn and grading. uf-
fill materials to the design foundation elevation. Defails of excavation and removal of
contaminated materials, foundations and underground utilities from abandoned buildings are
discussed in Sections 6.1.2 and 6.1.3. Disposal cell foundation contours are shown in
Figures 5.2.3-2 and 5.2.3-16 for CSS and VIT partially below grade cell foundation excavation,
respectively. Details of operation and closure of existing monitoring wells within the disposal
.cell footprint are discussed in Section 6.4.5. Detaifls of the cell foundation preparation are-
described below.
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6232 Site Prepammn Prior to the placmnmt of liner materials, the site will

he cleared of all existing debris, vegetation, roots, and organic-laden materials. -All vegetation,
roots, and organic materials, contaminated or not, will be separated from other debris for

" biological decomposition prior to be.mg placed in the d:sposal cell. . '

All footings, buried fcrundauoﬂs and debris, &nd undergmund utilities from the ahandoned .
buildings will be excavated and stockpiled for later disposal. All existing contaminated materials
~ within the disposal cell footprint, including those near the ground surface and surrounding the -
. underground sewer lines, will be excavated and stockpiled for later disposal. Details of the
above waste removal and handling operations are discussed in Sections 6.1.2 and 6.1.3. The
topsoﬂandmnsmftheemung fill were found to contain debris and vegetative matters. The
underlying loess layer contains some very sandy, silty loess (ML and MH) materials (assumed
to comprise 25% of the loess layer} that are both soft and loose. From the compressibility and
permeability standpoints, these materials are considered to be unsuitable for the disposal cell
foundation and therefore must be removed, In addition to the. excavation of existing
contaminated soils on the southeastern side, all the uisnitable topsml and existing fill and some
localized soft and loose zones of sandy and silty loess (ML and M) materials within the
disposal celi foundation must be removed and replaced with select compacted engmecred low-
permeability backdill to the bottom of the design cell foundation.

For areas beneath the CFD lower interior sideslope, & 20-ft-thick zone consisting of select
compacted engineered low-permeability materials must be placed directly beneath the liner and -
leachate collection system on the CFD lower interior sideslope, extending to the top of
Ferrelview clay, as illustrated in Figure 5.2.3-5. All unsuitable topsoil, existing fill and loess
materials within this zone must be removed. By introducing this zone and extending it 10 the
top of the Ferrelview clay along the perimeter of the CFD lower interior sideslope, the eatire
disposal cell foundation will effectively be sealed off hy low- pennuab:llty soils, to meet the
minimum 20-ft thickness requirement. -

Because the remaining CFD foundation area (i.e., from beneath the 20-ft-thick zone- to
the exterior toe line of the CFD) is considered to be less critical in terms of differential
settiements and permeability as compared to the disposal cell foundation, the criterion for
removal of unsuitable materials is less stringent - only localized zones consisting of soft aml
loose materials encountered at the CFD foundation surface will be removed and replaced by
compacted engineered backfill materials. The extent and depth of excavation for the removal
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of these localized soft and loose materials will be determined by 4 competent field engineer
during excavation and removal opesations. '

All excavation and trenching for the removal of clean and contaminated soils, abandoned
building foundations, underground wtilities and test pits for in sitm testing will follow
~ Occupational Safety and Health Administration (OSHA) requirements (29 CFR, Pan 1926) as
discussed in Section 6.1.2.2. For excavation depths between 4 ft and 20 ft, it is recommended
that sideslopes be no steeper than 1H:1V from the ground surface to the bottom of existing -
fill/loess layer (OSHA Type B soil). Excavation side slopes within the underlying stiff clayey
s0il layers (OSHA Type A soil) will be no steeper than 0.75H:1V. Purthermore, sideslopes will
be benched in accordance with OSHA requirements (29 CFR Part 1926) to achieve better
compaction and blending of the backfill and soil interface. The bottom width of excavations
(including confined areas) within the disposal cell foundation will be widened to accommaodate
heavy earthmoving and compaction equipment. '

" Afier excavation and removal of contaminated materials near the ground surface, if the
foundation soils require improvement to enhance permeability performance, as discussed in
Section 5.2.4.5, the area beneat!1 the ccll bottom liner will be excavated 10 5 fi below the final
foundation design grade. All clean, acceptable, over-excavated materials may be stockpiled for
backfill materials. This excavated area will be backfilled with compacted engineered low-
permeability materials to the final foundation elevations as shown in Figure 3.2.3-2 for the CS8
cell and Figure 5.2.3-18 for the VIT cell. All backfill and fill materials for areas within the
disposal cell foundation and the 20-ft-thick zone beneath the CFD lower interior sideslope will
be limited to good quality low-permedbility soils obtained from the approved off-site borrow
source recommended in Supporting Study 5A (Ref. 51) (in progress). The backfill and fill
materials for the CFD foundation area can be either clean and suitable materials obtained from
excavation operations within the disposal cell fovndation or suitable material from the approved
off-site borrow source. Prior to the placement of backfill or fill materials, all excavated surfaces
will be scarified to a minimum depth of 6 in,, brought to a moisture content ranging from (0%
to 3% over the optimum, and then compacted to & minimum of 95% of the maximum dry
density as determined in the laboratory based on the modified Proctor compaction test
(ASTM DI1557). All backfill materials will then be placed in lifts not exceeding 8 in. of
uncompacted thickness. Bach Lift will be brought to a moisture content ranging from 0% to 3%
above the optiraum and compacted fo a minimum degree of compaction of 95% as determined
by modified Proctor (ASTM D1557). A greater degree of compaction and moisture content may
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be required if very low permeability is required. The above compaction requirements are
recommended for conceptual design only and are based on enginecring experience from previous
projects of a similar nature. Such recommendations will be substantisted in Title II design when
Supporting Study No. 84 - Low-Permeability Compaction Test Fill (Ref. 52) is completed. .
Criteria for placement of backfill outside the disposal facﬂny foundation are przsemed in

Section 6.1.2.

Major cnnstruchnn opemmns :nclude stripping, excavatmg, backfilling, anclcumpactmg -
: Stnppmg of topsoil and debris wili require dozers and loaders. Excavating clean soils to the
rcqmred elevation will require dozers, scrapers, and backhoes. Backfilling clean soils will
require loaders and scrapers, and compacting backfill and fill materials will require sheepsfoot
rollers and graders. The use of hand compaction technigues and equipment is specifically
excluded in order to reduce thie potential for soil macrostructare destruction and creation of
preferential flow pathways Construction operations, in sequential orde.r and related equipment
are summarized in Table 6.2.3-1 (Ref. 115).

Dust control measures will be implemented during site preparation. Such measures will
include regular spraying with water and/or dust control surfactants and suppressants. Details
of various dust contro] methods and criteria are described in a study by Morrison Knudsen:
Corporation Environmental Services Division (Ref. 56). In most cases, the standard dust control -
‘methods adopted by the PMC will be appropriate. Where posmhle and before bagmmng any
excavation, positive measures will be taken to control surface drainage and to minimize the
potential for érosion of excavated slopes. Section 6.1,6 details the operations of tcmporary and.

permanem dramage features

6.2.3.3 Bedrock Stability. Based on geotechnical investigations conducted by the
PMC in 1990 and geotechnical characterization by MK-Environmental Services (Ref. 18), '
competent bedrock elevation ranges from 630 ft (mean sea level [MSL]) near the sputh end to
590 ft (MSL) near the north end of the disposal cell footprint. Figure 6.2.3-1 shows the top of
bedrock elevation contours, and Figure 6.2.3-2 shows isopachs of top of Ferrelview clay to top
of bedrock. Although both contaminated and clean soils will be excavated during removal of
buried debris and deep foundations. and the disposal cell layout and require excavation of the
foundations soils, there will be no excavation into bedrock. However, some large-diameter piers
which bear on, or extend into, bedrock may exist beneath abandoned buildings. The exact
nature and depths uf embedmsnt and whether the surrounding soils and bedrock are contaminated
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remains unknown. Such situations, if encountered durmg the removal operaﬁnﬁs,-will be

handled on a case-by-case basis. The method will depend upon the degree of contamination in
bedrock. The PMC will determine the criteria for the removal method.

6.2.3.4 Soil Characterization. Available information and soil data from borings,

trenches, figld measurements (e.g., soil blow-count values and penetrometer readings) and
laboratory tests (Ref. 17 and Ref. 18) are considered adequate for characterizing the soils
underlying the disposal cell foundation for the Conceprual Design Report (CDR). However, a
few additional borings and lahnratoqi and field tests may be required prior to or during Title I
design. In general, most of the excavated clean foundation soils are suitable for use as backfill
and fill materials, However, due 1o the low-permeability requirement for the cell foundation,

the sandy and silty loess and existing fill layers close to the ground surface are noi suitable for
foundation backfill. These materials are only suitable as CFD material.  All clean clayey soils
with the characteristics specified in Section 5.2.4, such as the Ferrelview clay and clay till, are
considered to be suitable as foundstion backfill.

Characterization of borrow soils from the potential borrow source for low-permeability
material is in progress and will be presented in Supporting Studies 5A (Ref. 51) and Supporting
Study 84 (Ref. 53) in progress. Based on preliminary laboratory test results from Supporting
Study 5A, soils from the potential borrow source are expected $o be suitable for cell foundation
backfill and for clay liner, radon barrier, infiltration barrier and CFD construction. Unless the
results of further laboratory and test fill permeability tests show that the borrow soils do not

- meet the design criteria, additional investigations (in terms of soil amendment or selection of -
another borrow source) are not required. '

For significant volumes of backfill and fill materials with patural moistare contents

~ greater than that specified for compaction, a large area will be required for air drying. During

the dryinig process, all clods will be broken down into small-sized chunks by a disk harrow and
spread over a large area for air drying until moeisture conterts fall within the required range. '
This drying process can be very time consuming and costly; therefore, handling of the wet
materials will require special planning and scheduling. The portion of the potential borrow area
property not required for borrow material excavation may be large encugh to use for air drying.

6.2.3.5 Groundwater Concerns. Groundwater at the site is present in the bedrock
aquifer comprising an upper zone of weathered limestone and a lower zone of .competent
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limestone at elevations from 590 ft to 6§10 ft (MSL) (Ref. 17). The potential for encountering -
groundwater from the bedrock aguifer in shallow excavations is considered low, compared 10
the potential in deep excavations that will be required for removal of deep foundations and .
contaminated soils, If this water is encountered, the corrective action could be to dewater the
excavation by simple pumping or by using pumping wells to lower the phreatic surface in the
immediate area prior to the placment'nf engineered fill,

_ In addition, areas of perched groundwater are encountered in some locahzad areas at -
elevations ranging from 520 ft to 640 ft (MSL) in soil units overlying bedrock Ref. 17). The

potential of encountering perched groundwater in shallow excavations is considered moderate

to likely. The source of this water within the cell footprint could be dewatered by simple
pumping. In addition, saturated soils considered unsuitable for the disposal cell foundation will
also be removed. For areas with a source outside the cell footprint, notably the northeast cormer
of Raffinate Pit 3 west of the cell footprint, specific control measures may be employed to
isolate the source during cell construction. This could include design contingencies such as
maintaining a cutoff wall or interceptor trench until the source is eliminated.

Should any groundwater be encountered during deep excavation of contamtinated soils,
groundwater which could be contaminated will be immediately tested at the site for the degree
of contamination and then managed in accordance with the WSSRAFP water management plan.

6.2.3.6 Earthwork. The sequence and methods of construction for foundation
preparation involving earthwork are described in Section 6.2.3.2 and summarized in
Table 6.2.3-1 (Ref. 60). Waste types and volumes for both the CSS and VIT waste treatment
alternatives are summarized in Table 6.2.5-1. The excavated (cut) materials are considered to
be clean and suitable for CFD foundation backfill and CFD construction. Currently, there
appears to be a surplus of excavated materials after the foundation is backfilled. Any suitable
materials from this surplus will be stockpiled and reserved for use in CFD construction.

During some field investigations in the disposal cell footprint, excavation of contaminated
material in the area of the site water treatment plant, and earthwork operations on the TSA

foundation, perched watér above the Ferrelview clay and near saturated soils was encountered - -

in isolated locations. When encountered, water is usually perched at the base of fiil smls on the
underlying natural clays. While it is not practical to determine the extent of such conditions
prior to construction, earthwork operations should be planned to deal with such -random
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- occurrences. Alr drying of larger volumes of soil mpmcucal dmmdmg on weather conditions _
and the availability of sufficient area for this operatlon. Wasting small quantities of material that

" are o wet may sometimes be more cost effective than drying. Dvemxmvauun and/or localized

dewatering of seeps should be expected. Exact remedies will depend on the conditions

encountered. Soft subgrade may also require oversxcavation and replacement of foundation soils
in some areas, pammlarlythmemmndﬂmmrﬂmstmmzrofkafﬁmtemﬁwhm some
SECPREE Was encounterad at the dike.

. 6.2.3.7 Soi] Testing. Visual examination, measurements, and testing of soils will
. establish the adequacy of carthwork construction. The extent of inspection and testing will be-
sufficient t0 provide adequate quailtjr control, to venfy that the requirements of the plans and
specifications are met, and to furnish the necessary permanent record. It is also essential that
the personnel performing the inspection and testing have the required training and experience:

Inspection and testing will ensure that the backfill foundation materials are satisfactory -
and are placed and compacted to meet the specifications. Test frequencies for different tests,
as detailed in Section 6.1,7.5.1, will be determined, to the extent possible, 10 ensure the quality
of cell foundation construction while not adversely impacting construction- schedule, cost, and
the performance of other comstruction activities. The test frequencies recommended in
Section 6.1.7.5.1 will be revised during the final design and construction should they be
considered impractical or unacceptable,

6.2.3.8 Operational Uncertainties. The most significant operational uncertainty
.will be encountering groundwater during deep excavation of contaminated soils surrounding
underground utilities and sewer lines. A review -of water level data, collection of additional -
- data, and design of a dewatering system will be requu‘ed to reduce the potential impact of this .
operational uncertainty. There will be operational uncertainties in determining the extent of
secpage and the associated conmtamination for the remedial actions at the northeast comer of
Raffinate Pit 3. Details are discussed in Sections 6.2.3.5 and 6.2.3.6. Other operanonal
uncertainties include the segregation of clean and contaminated soils during excavation that will
require an intensive monitoring program, and the discovery of previously unidentified
contaminated soils and buried objects ‘during excavation. Details regarding the handling of
contaminated soils and buried objects are discussed in Sections 6.1.2 and 6.1.3. Based on the
conceptual design, the cell toe line on the southeast side will be very close to the extension
structure {laboratory) of the existing admuuslmtmnbmldmg A steeper outside cell slope will
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be temporarily constructed at that location to atlow enough clearance during cell construction.
Near the end of the cell construction when the laboratory function is not as critical, the
laboratory structure may be removed or relocated prior to the completion of the outside cell
slope. '

If the soils surrounding the deep foundations of abandoned buildings are found to be
uncomaminated, the following foundation removal procedure will be implemented in areas
outside the toe line of an imaginary 3H: IV slope projected outward from the outerinost Limit of
the waste. Instead of excavating and trenching the surrounding seils all the way to the bottom
. of deep foundations for removal, the amount of excavation and trenching can be significantly
reduced by stopping the excavation at a shallower depth, cutting the protruding part of the deep
foundations, and leaving the remaining part in-place. If this option is sclected, a certain
thickness {to be determined during Title II design) of cell foundation soils will be required 1o
be placed on top of the remaining building foundations prior to construction of the CFD.

6.2.4 Liner and Leachate Collection And Removal Systems

6.2.4.1 General. A construction quality assurance/quality control plan is .
extremely important in producing liner and leachate collection and removal systems that function
effectively. The construction sequence and methods used for these system components are listed
below in sequential order. Traffic over placed materials should be minimized throughout the
construction process 1o avoid component wear, movement, and damage. Details of the
individual components and operations are also included in the following discussion.

o Subgrade preparation: Prior to construction of the secondary composite liner, the -
foundation soils and interior slope of the perimeter CFD must be compacted and
prepared to obtain a smooth, flat surface that is free of rocks, sharp protrusions,
water, debris, or other deleterious materiais. ' '

» Compacted clay liner: The compacted clay liner portion of the secondary composite.

liner is then constructed to the specified lines and grades over the bottom of the

 disposal cell and over the interior slope of the perimeter CFD. Construction methods
and details are covered in Section 6.2.4.1.1.
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 Flexible membrane liner (FML): Next, the FML is installed over the top of the
compacted ciay liner. Pancls are deployed downslope and seamed by qualified
pmnnne!mstnctaomrdancamththemanufaﬂumrsspemﬁcaum All seams will -
be independently tested.

¢ Geonel-drain layer: The geonet is then placed in panels on the side siopes and
overlapped, tied, or seamed in accordance with the manufacturer’s specifications.

* Drain pipe and bedding: Drain pipes and the coarse gravel drains are installed on the
cell bottom. Depending upon the FML thickness and the gravel gridation, a cushion -
geotextile may be required 1o protect the FML. Careful compaction of the gravel
around pipes is required to provide adequate bedding.. Pipe segments must. be
permanentl'y fastened together as specified by the manufacturer. Pipe slots must be
oriented so that the slots are on the botiony half of the pipe.- Care must be taken so
that the underlying FML is not damaged. Ex1t point pipes mast be instalied prior to
constructing the clean fill dike.

. _mgg_gmmz The granular drain material is placed on the bottom of the -
disposal facility by end-dumping and placement methods which avoid wrinkling and
tearing the FML. Careful placement will minimize particle segregation.  The
granular material should be compacted to at least 70% relative density using a
smooth-drum vibratory roller. Care must be taken when cumpactmg clase to the side

slopes to avoid damaging th= geosynthetics.

* Geotextile filter: The geotextile filter is placed over the geonets on the side slopes.
Panels are seamed by sewing or in accordance with manufacturer’s specifications.
The geotextile filter should overlap onto the granular drain layer to prevent granular
filter matenal from clogging the geonet.

. mmr_ﬂuﬂm mgmnula:fﬂteriayensplamdwermegrmﬂardmnlayer
using the same mesthods and precautions nsed tuplace the granular drain layer.

*  Geosynthetic clay liner (GCL): TMGCLpomanufmepnmarympusuehmm
| then placed in panels on the cell bottom and side slopes over the granular and
geotextile filters.  Pamels are overlapped according to the: manufacturer’s
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specifications. The GCL must not be allowed to become wet prior to placing the |
overlying FML. See Section 6.2.4.1.2 for GCL subgrade preparation. '

* Flexible membmane liner: ‘The FML for the primary composite liner is placed as for -

. the geonet drain liner. This primary FML will also be extended up over the waste

to meet and be seamed to the cover FML. The geonet and geotextile filter, however,
must be placed prior to extending the FML over the waste.

»  Geotextile filter
. lar r
+ "Holding facilities: IﬁJring the cell constraction ﬁhases, the collection pipes must be

routed to a temporary holding and treatment system. Once the final phase is
completed, the collection pipes must be connected to 4 manifold and sumps or a
retention basin. Basin liners and sump linings should be constructed in accordance
with the same stringent quality assurance/quality control criteria used for the disposal
facility liners. ' S

« Placement of select waste: A layer of select waste shnuldbeplac&dadjaﬂenttome
LCRS to avoid damage to the components. Details of the waste placement operauom
are presented in Section 6.2.5.

6.2.4.1.1 Compacted Clay Liner, Prior to the placemient-of compacted clay liner
(CCL) material, the side slope CFD material will be scarified to a minimum depth of 6 in.,
brought to a moisture content ranging from 0% to 3% above optimum, and compacted to &
minimum of 25% to 100% of the maximum dry density asdebamunedmﬂm]abomtory based
on the modified Procior compaction test (ASTM Test Method D1557). If the side slope is
3H:1V or flatter, all subgrade scarification and compaction and clay liner materials placement
and compaction will be operated in the direction of the side slope (up and down slope).
However, if a side slope is steeper than 3H:1V, the liner will be comstructed by placing
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horizontal lifts of clay liner material adjacent to the liner/clean-fill dike interface. Proper-
. bonding between the two materials at the interface will be. achieved by using adequate
compaction effort, carefully monitored. Construction of the 3-ft-thick compacted clay liner both .
at the cell bottom and along the clean-fill dike side slope will then follow recommendations
- specified above, and the types and frequency of tests required for construction quality control
will follow recommendations in Section 6.2.3.7. This also applies to the compacted clay liner.

6.2.4.1.2  Geosynthetic Clay Liner. Prior to the placement of a geosynthetic clay
liner (GCL), the subgrade will be properly prepared. The subgrade at the cell bottom will be
the engineered foundation soil. The prepared surface will be free from loose soil, angular rocks,
vegetation, and cther foreign matter. All foreign materials and protrusions will be removed, and
- all eracks and voids will be filled and the surface made level, or evenly sioped, by the required
compaction effort. Prior to GCL installation, the subgrade surface will be inspecied and
approved by the PMC or its representative. The surface on which the GCL is to be placed will
‘be maintained in a firm, clean, dry, and smooth condition during GCL. installation. :

6.2.4.2 Associated Operations. Operations associated with the construction of
' the liner system and LCRS include comventional carthwork such as grading, compacting,
moisture conditioning, and hauling. Specialized exuipment required for seaming and testing the
geosynthetics will be required but is usually provided by the installation subcontractor. Granular
drain and filter materials will likely need to be custom-graded, If adequate quantities of the
proper particle sizes are not available, crushing will be required. All geosynthetics will require
. protective shelter for storage. Rigorous and continuous inspection and compliance testing will |
be required during most of the construction operations. Small and light rubber-tired equipiment
will be required for certain operations where driving directly wpon FMLs is unavoidable.
Special seaming techniques may be required for boots around pipes that penetrate the finers.

. 6.2.4.3 Operations) Uncertainties. Depending upon the results of liner
compatibility testing, a flexible membrane material type, such as chiorosulfonated polyethylene
{CSPE) or polyvinyl chioride (PVC), may be the preferred material type. These materials are
solvent seamed rather than hot-wedge welded, The solvents may create fumes. During the
phased construction of the disposal facility, the pipes and FMLs in adjoining phases will need
to be connected. Pipes may require bult welding if snap-together joints are unaccepiable. Some
worker exposure t0 leachate may occur. The leachate is currently expected to be relatively
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dilute and nonaggressive, but this assumption needs to be mnfinned by the msults of the'
ongoing leachate characterization work.

‘The wajor concem of liner construction’ will be the quality control of the GCL
installation, particutarly the seams between two GCL panels. Placement of materials on top of
the GCL will be done with extreme care, since the GCL can be easily smeared and damaged by
heavy equipment on top of the GCL.. A strict quality control program will therefore be carefully
set up to ensure the quality and. integrity of the GCL ‘during its installation.

The LCRS will require monitoring and maintenance heginning' with the construction
phase and continuing through thé leachate treatment period. The system can be closed oace
. monitoring and treatment of leachate are no longer required by regulators. During the active
maintenance and monitoring period, leachate flow rates and quality must be regularly monitored.
Maintenance of components located - ‘within the disposal facility is not feasible; however, the
redundancy incorporated within the design precludes the need for maintenance. The collection
manifold and holding components located outside of the dmposa] facility will pruhab!y require
maintenance or replacement durmg their period of service.

6.2.5 Waste Placement

Waste will be piaced in the cell in conformance with the design considerations described
in Section 5.2.6, Waste will be placed in a manner that ensures structural stability, minimizes
waste volume, protects the environment, and meets health and safety regulations, This section
discusses methods of delivery, placement, and densification of the waste, placemont sequence,
and equipment to be used. : .

6251 General.  Waste will be transported 1o the cell in trucks and unloaded at
the approximate location of its final placement. Tt will be placed in lifts using concrete pumps,
loaders, graders, excavators, grapples, and compactors, as applicable. Voids will bemmnmzﬁl
to reduce setflement of the cell cover.

The foﬂnwmg sections discuss pl&cemem methods for each significant waste form,

Potential sequences and routing are graphically shown.in schematic form. Equipment selection
will largely he at the discretion of the subcontractor, but some general criteria are noted. An
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overview of waste tracking mqmrements is- gwm Finally, upemtlunal unceltmnues relating to
waste placanent are discussed.

CSS alternative. For the CSS altemative, mnstufthePhas&I waste will consist of CSS -

product, metal, and concrete rubble, The gmut-hke CSS product will be used to entomb metal
and concrete wastes. Since the grout will peed to be sufficiently flvid to permeate the voids in
the metal waste, berms may be needed to contain the grout. These berms may be constructed
of compacted contaminated soils, and they may also serve as construction rosdways within the
cell. In addition, some irregularity of the grouted surface will likely resilt from large or
irregularly-shaped pieces of metal waste (such as old forklifis, vehicles, rebar, and tanks), and
compacted contaminated soil may be wsed to smooth over the irregularities and to protect
equipment tires. Section 5.3.4 (Size Reduction) describes in detail the metal, concrete, and
other waste forms as they will be delivered to the cell. These are briefly discussed below.

Metal waste will be deliversd to the cell in fla-bed or dump trucks and placed in the cell
in long rows approximately 30 ft wide, Bach row of placed waste should be between 1 ft and
3 ft high (or thick). The thickness for each type of metal waste should.be selected to provide.
for the most efficient packing of the metal. This will minimize the amount of CSS grout
required for entombment and promote full penctration of the grout into voids, - After being
dumped or otherwise removed from the delivery trucks, the metal waste will be carefully placed
using grapples, excavators with thumbs, loaders with mu]tl-purpnﬁe buckets, or a combination
of the above.

Concrete rubble will also be placed in the cell during Phase I and covered with CSS
treated waste. A grout-like CSS product is preferred for filling voids, but a soil-like CSS$
product may also suffice. Depending on early experience with the CSS treated waste and on the
projected quantities of grout-like and soil-like CSS products, it may be more advantageous to
use a soillike CSS product to cover the concrete rubble. The concrete rubble should be
delivered to the cell and spread in hﬁs_uﬂﬂupkerthan 18 in, Concrete rubble larger than 138 in.
may be placed in lifis up to 3 ft thick and entombed in CSS grout by pumping the grout imo the
rubble. The soil-like CSS product, if used, may come in one of two forms. Kt may be deliversd -
to the cell in a form that is initially too wet to work, and thus would be dumped in heaps and
allowed to cure or set overnight (or longer if required). It would then be ripped (if necessary)
and moved with a dozer or loader to its proper location, spread, and compacted. Alternatively,
the soil-like CSS product may be delivered to the cell in a form similar to a propetly moisture-
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conditioned soil, and thus would be spread and compacted upon placement. Ongoing treatability
tests will better define which soil-like product is most probable for placement. -

| Figures 5.2.6-1 through 5.2.6~4 illustrate schematic plan views depicting 2. waste

operation designed to achieve homogeneity on.a macro scale. Figure 5.2.6-5 shows a schematic
cross section of the same operation. These figures are for concurrent placement of metal with
CSS grout, concrete rubble with the soil-like CSS product or CSS grout, and contaminated soil
and gravel. The scheme may be modified for fewer or more concurrent operations.

Prior to placement in the cell, contaminated soil and gravel should be moisture-
conditioned to a moisture content range to ‘be specified following future  testing for
hydrocompression potential. After delivery to the ¢ell, it should be spread in lifts not exceeding.
12 in. in uncompacted thickness, final moisture-conditioned to within the specified moisture. '
range, .and compacted using the appropriate equipment.

Waste types and volumes are summarized in Table 6_.2.5—1. This table imhﬂcs in si
volumes and treated volumes for the CSS and VIT alternatives. Comtingéncy volumes are not
included, but would affect mainly soils and sediments {Item 2).

VIT glternative. For the VIT alternative, most of the placement ¢riteria are the same as
for the CSS alternative. Portions of the metal waste will be entombed in clean grout, as
described in Section 5.2.6.2. Voids in the concrete debris and in the remaining metal waste- will
be filled with contaminated soil, gravel, or vitrified product. ‘The vitrified product will be
delivered to the cell in a fritted form in end-dump trucks and then spread and compacted.

. Figure 5.2.6-6 shows a schematic cross section of this operation. This figure shows
concurrent placement of metal waste, clean prout, concrete debris, vitrified product, and
contaminated soil. The scheme may easily be modified for different, fewer, or more concurrent
operations at different times during waste placement. '

6.2.5.2 Placement Method

62521  Alternative Evahuation. MVE Table 6252 lists the topics and
alternatives methods for waste placement. These placement methods are discussed below.
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62522  Details of Preferred Alternatives. For the CSS alternative, placement
will be as follows: - : o :

-« Boom truck and mncmtepumpsshdu]ﬂbeumdtnpl&cemﬂcss grout in the metal
waste in the cell to entomb the waste and fill the primary voids. Alternatively,
dumping of CSS grout from dump trucks onto rubble may be an accepmble method
of grout placement that ensures fi]lmg of voids in the rubble.

* ¥ there is enough grout matcﬁal to entomb a]l metal and concrete waste, the voids

in concrete rubble should be filled with CSS grout; if there is not, filling the voids

_ in the concrete rubble with soil-like CSS will also be acceptable, Soil will also work.

as a filler of voids, but some voids will remain and may lead to somewhat gr&atar
{but not unmanageable) seftlement.

* Friable ACM has been bagged, and during 1992 the bags were placed into Sea-Land
" containers for storage until placement in the cell. For final placement in the cell, the
bags will be removed from the containers, placed in shalluwuﬂmhesg:rhulgsintﬁe
cell, and covered with contaminated soil or soil-like CSS product. The placement of
ACM may be restricted to certain locations within the cell, to be specified during
final design, to prevent its escape to the environment should the cell need to be
opened in the future. If there is 2 way to lift the loaded Sea-Land containers, it may
be advantageous to convey the containers to the disposal cell before removing the
asbestos to minimize haul distance and to have a single handling operation. Bringing
the containers onto the disposal cell may result in additional contamination of the
containers. These altemnatives should be further evatuated during final design.

= Several altemmatives were deemed acceptable for placing pipe waste. Based on this
finding, and on the recommendations regarding size reduction (Sections 5.3.4 and
6.3.4), methods of pipe placement are as follows, Large-diameter steel pipe will be
crushed, placed in the cell and entombed; reinforced concrete pipe will be separated
at joints, placed in the cell on a slope, and filled with CSS grout; cast-iron and clay.
pipe will be crushed, placed ini the cell, and entombed; and smaller-diameter pipe will
be ptaced in the cell and entombed. The CSS product will bridge any voids left by
the eventual corrosion of the pipe. The placement method for reinforced concreie
pipe_ will also work for any large tanks or vessels that are not crushed or flattened.
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For the VIT alternative, plamnent will be as follows:

* (Clean grout will be used to entcnnb the metals with iarge voids. The method of
entombment should be the same as for the CSS alternative described above. For

: mhermemlwastenutrequmnggmutenmmhmem,thewm shauldhephcadmthm
lifts, covered with contaminated soil or vitrified product, and compacted.

'« Concrete rubble should be placed in lifts as thin as pnssihle {but no less than aboot
12 in.) based on the dimension of the rubble, to the maximum number of voids.
Each lift should be covered with contaminated soil or vitrified product to ﬁll the
voids as thnmugh]y as possible and mmpacted :

* The method for disposing of frisble ACM will be the same as for the CSS
altematwe

= Recommendations for larpe-diameter pipe will be similar to those for the CSS
alternative. Clean grout should be purchased for ﬁ]hng of large-diameter reinforced
concrete pipe. Other pipe should be placed as described above and covered with
contaminated sotl or vitrified product. :

ace D ach ¥ . Placement mathnds were consmcmd in the
Suppomng Study 9a, Wasre Fann Pfamnem (Ref. 58). Table 6.2.5-3 summarizes the
recommended placement methnds for the major waste forms to be placed i in the disposal cell.

6.2.52.3  Technical Uncertainties. M‘*_’E Table 6.2.5-4 shows the application and
wse of the observational method to the waste placement alternatives. Potential deviations from .
the expected conditions are listed, and their effects on the design are noted. The primary
concerns are to ensure there will be sufficient CSS grout to entomb the concrete rubble, and the
potential for bags of friable ACM to burst. . " |

In MVE Table 6.2.5-5, dammmmpmpulyunssmchmmiumnmuesmhm'

for each area of technical uncertainty. During final design, the expected conditions of the bags
containing the friable ACM should be investigated. -
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6.2.5.3 Placement Sequence

6.2.53.1  Evalustion of Alternatives. Placement sexuence and schedule were
conisidered in an MVE session on Integrated Schedule for Excavation, Treatment, Placement,
and Cell Construction (Ref. 71), and are further discussed in the CSD. Altematives for the
number of shifts for CSS production, ranging from I to 3, were identified using a standard MVE
format, as shown in MVE Table 6.2.5-6.

6.2.53.2  Details of Preferred Alternative, It is recommended that CSS material
be produced and placed in two shifts each day. The advantages over a single shift per day
include less start-up and shut-down time during shift changes, shorter CSS processing duration,.
and the ability to keep pace with grouting of placed metal and concrete debris.  The .
disadvantages include the need to maintain a minimal staff of health and safety personnel doring
a second shift while onty a Limited amount of work is performed. Three shifts per day would
offer advantages similar to two shifts, and further benefit in the ratio between start-up and shut-
down time to operation time. However, a third shift is not needed to keep pace with other
operations, and production diring the third shift may even need to be slowed substantially to
synchronize with other operations.-

Placement of waste in all forms except CS8 enmnihment of metal waste will be limited
to daylight hours. Entombment of metal debris or placement of soil-like CSS may occur at any
dme. ' ' I

For the VIT alternative, because vitrification will proceed around the clock, 7 days/week,
year-round, all shifts will already be used and additional shifts will not be available. Placement
of vitrified product will easily be handled in a single shift per day during the nine month of each
construction season. During swing and graveyard shifts, and during the winter, vitrified product
will be stockpiled for placement during regular placement operations. -

. The final disposal cell footprint will cover the area of the existing MSA. It will therefore
be necessary to remove all material from the MSA while Phase II is in progress.

After cell construction has begun (and contaminated materials have been removed from

beneath the cell footprint), the primary unknown volume of waste (requiring contingency cell
capacity) will be the volume beneath the raffinate pits. This is further discussed in
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Section 6.1,2.3.4. Eaily knowledge of the soil volume 1o be excavated beneath the raffinate pits
will permit early refinement of the waste volumes estimate to support adjustment of the cell.

conﬁ_guratinn.

Al treated sludges {CSS product) and metals should be piaced within the Phase | arca
of the cell. ‘For the concrete rubblé to be entombed with CSS product, all concrete ubble
' should also be placed during Phase I If possible, the contaminated sol placar:l during Phase 1

should be limited mainly to roads and berms within Phase L

. The initial waste placement operation, following mmpletwn of the basal hncrand I.JCRS :
will be the placement and compaction of an 18-in. layer of contaminated soil over the LCRS to
provide a firm working surface for subsequent operations, to prevent CSS grout from penetrating
into the L.CRS, to prevent metal waste forms from gouging the LCRS, to minimize rinoff into
the LCRS, and to establish a relatively impermeabic surface over which to direct runoff. ‘This
18-in. layer should be constructed in two lifis. The lower 12-in. lift should be compacted by
track-walking or rolling with rubber-tired equipment. The top 6-in. Lift should be compnctﬂd' '
to 90% of maximum dry density as determined by modified Proctor tests (ASTM D1557). Care
should be taken to ensure that the compaction effort will not damage the undertying LCRS.

| 6.2.5.3.3  Technical Uncertainties, MVE Table 6.2.5-7 shows the application and

use of the chservational method to the mumber of CSS$ production shifts per day. Potential
deviations from the expected oﬁndmuns are listed, and their effect on the design is poted. The
primary concerns relate to approval by the ES&H Department the public, and mgulatory
agencies.

As discussed in the waste placement. supporting study (Ref. 59), the Resource
Conservation and Recovery Act (RCRA), as amended, states that liguids shall not be placed in
a landfill, nor should comainers holding free Liquids unless ali free-standing liquid has been
removed, mixed with absorbent or solidified, or otherwise eliminated (Ref. 1). It is not clear
how this may affect the placement of CSS, which may still have free liquid at the time of
placement (Ref, 31), even though some of the free liquids would be used up in the hydration of
the cement and fly ash during the first few weeks following placement.’ Preliminary discussions
of this issue for the Record of Decision (ROD), center on a liquids’ waiver for the placement
of CS$ grout, provided the grout is used to fill voids in the rbble and the liquid is not a RCRA
characteristic waste. ' '

m:wsemstjosnnalcd riesction 625 679




DAnes4

As shown in MVE Table 6.2.5-8,.data needed to properly assess technical uncertainties
are listed. During final design, it will be critical to obtain approval for muitiple shifts.

6.2.5.4 Equipmesit. In general, equipment selection will be at the discretion of
the subcontractor as long as it satisfies the performance criteria and placement specifications,
subject to approval by the PMC. This section presents some of the: criteria that should be used
by the subcontractor to select equipment and by the PMC 1o approve the subcontractor’s
selections. These criteria include environmental and human safety, local practices, and
equipment availability. o

Conventional earthwork equipment such as dump truu;;ks, scrapers, dozers, “and
. compactors will be used to deliver, place, and compact contaminated soil.

End-dump trucks will be used to deliver most metal waste. Flat-bed trucks may be used
to deliver large metal waste. Excavators with grapple. attactiments or thumbs will be used to
spread and arrange metal waste, A crane may be required to unload some of the heaviest (over
20,000 Ib) pieces of metal. Preferably on-site excavators or loaders with chokers will be usext -

to avoid bringing a crane onto the cell. '

End-dump trucks will also be used to deliver concrete rubble to the cell, and track-
mounted front-end loaders with. multi-purpose buckets will be used to spread it in lifts. For the
CSS altermative, concrete rubble will be entombed with CSS grout; for the VIT alternative,
rubble will be covered and compacted with contaminated soil or gravel or vitrified product.

A concrete boom pump truck or dump truck will be used to place CSS grout. To -
facilitate placement, a track-mounted excavator equipped with a thumb will be used. The
excavator will be able to move the CSS product around; form herms or channels to control the
flow of the grout, and manipulate metal waste forms. It will also be able to provide minimal
vibration by batting at the metat or CSS to allow the C35 to fill-in the voids of the meml. If
additional vibration is needled, a shaker-head or conventional hand-held mechanical vibmator may |
be attached to the excavator. '

End-dump trucks will be used to deliver fritted vitrified product. Track-mounted m,

loaders, or vibratory rollers (smooth-drum or sheepsfoot) may be used for compaction. Because
a vibratory sheepsfoot compactor may have trouble negotiating the irregular surface of concrete
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or metal debris, track-mounted dozers or loaders should be used to spread and compact this
material, ' -

~ Placement of soil-like CSS product will depend on the consistency of this waste form,
which will be further investigated during pilot-scale testing. If the soil-like CSS5 is firm enough
to compact initially, it will be spread with track-mounted front-end. Joaders -or dozers.
Compaction may be possible by eithier track-walking or using a sheepsfoot compactor. If the
soil-like CSS is too soft and wet to compact initially, it may be placed in the cell and allowed
to set until firm enough for compaction, It may then be spread and compacted, again by either
track-walking or using a sheepsfoot compractor. . The material should be compacted to 90% to
95% of maximum dry density as determined by modified Proctor tests (ASTM D1557). (The
required - relative compaction will be specified based on testing and evaluation for
hydrocompression prior to final design.) ' ' '

Bagged friable ACM will be placed in trenches by band and then covered with
contaminated soil using heavy equipment. .

Equipment already at the cell, such as track-mounted loaders, dozers, and excavators,
will be used to handle other waste forms not specifically discussed above. '

A water truck or water wagon will be require& to moisture-condition contaminated soil
and to control dust along access routes. A grader wilt also be required periodicaily to maintain
access roues that are not asphalt surfaced.

6.2.5.5 Waste Tracking Requirements. The volume of waste placed in the. cell
should be tracked in two ways. First, each day a record of the approximate number or oads
or quantities of each waste form should be made, along with the approximate location and
elevation at which it was deposited.

Second, a control survey should be made periodically of the surface of the waste pile to
determine the actual in-place volume. 'Large markers, clearly visible from a distance, should
be installed around the perimeter of the cell to assist in identifying locations and elevations
within the cell. Markers may consist of poles, stakes, signs, or spray-paint on surfaces of the
liner or CFD. '
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Plans, cross sections, and tables snnmarizing waste placement should be developed and
made available at the cell for persennel d:rectmg the placement operauﬂns

| 6.2.5.6 Dperatmml Uncertainty. The primary operational uncertainties of -
conc:matuusumearetheconsastencynfthegrmu-hkemdsoﬂ—hkecssmoducts “The

- consistency and workability of these matemls should be explored during pl]nt-scaie CS8S testing. -

_ ' Theabnveplanhasbeendcsignedtopmmieahlghdagmeufﬂm‘blhtyr:gardmgmm
aspects of the operation. It is expected that equipment will break and be shut down briefly from
time to time. Under the current plan, this means that the waste placement work will continue
w:th other waste forms, or that equipment for placement of other waste forms may be shifted
to cover for the down equipment. The entire operation may stow slightly during these times, -
but is expected to continue to progress. '

If the CSS treatment plant is down for a short period of time, placsment of metal and
concrete may precede entombment. However, if downtime extends beyond certain limits, it may
: bemcessary to shiﬂmplaoementnfwastefnrmsmherthan metal and concrete, suchax
contaminated soil and gravel, to avoid hampering the piacmnent operatmns

The upamtiuns will be shut down during th'e winter. During each month of the
construction season (March through November), there are typically six days in which
precipitation exceeds 0.1 in.,, two days exceeding 0.5 in., amt one day exceeding 1 in.
(Ref. 116). It is likely that some waste placement operations can proceed on days exceeding 0.5
in. of rain, but most aperations will be shut. down on days with 1.0 in. or more of min. Days
with less than 0.1 in. of precipitation will probably have little impact on the operations.
Winterization of the cell is discussed in Sections 5.2.8 (Cell Drainage/Water Management) and
5.2.9 (Opemation and Maintenance).

6.2.6 Waste Containmment System

6.2.6.1 General. The three major components of the disposal cell waste
containment system are the basal liner and LCRS, clean-fill dikes, and the top cover. The CED
for each successive phase of the cell will be constracted prior to the placement of the waste for
that phase. The cell cover will be constructed during or after waste placement in successive
phases of the cell. Interim covers will be used during construction to control dust and to protect '
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" the components and materials that could be damaged by exposure to inclement weather during
winter shutdowns. '

6252 Clean-Fill Dike Cnnstrucﬁun Prior to construction of the CFD
contaminated facilities and soils will be removed and excavations backfilled with compacted filt
o the required grade. The dike material will be placed in successive lifts to form the dike. The -
surface of the lifts will be sloped away from the interior of the cell to prevent runoff from
flowing into the cell and potentially affectmg basal liners, drains, and wastes that may already
be in place. :

. In addition, the wastes placed adjacent to the clean-fill dikes will be sloped away from
the dikes to preciude waste runoff from ponding against or flowing over the clean material of
the dikes. '

As shown in Figure 6.2.6-1, either a portion of, or the whule dike, may be constructed
before waste placement adjacent to the CFD commences. In particular, the outer slopes may,
at first, be constructed to siopes of 3H:IV to avoid existing facilities or to provide room for
access. At a later sage, aﬂerplacernmﬁofthcmslesandthemerfurthatph&se nfthecell
the CFD may heﬂammadwthcdemgnmuerslopenfﬁ}l 1V. Suitable slope protection of the
three to one slopes may be rﬁquued if they are left exposed for an extended period. Protection
may be geosynthetics, mck or simply repair of incipient erusmn

Once the final profile nf the CFD has been cunstmcted the drain and the erosion rock
layer will be placed.

6.2.6.3 Cover Construction. The cover will be placed over the graded and
compacted wastes (if required for the specific waste form). Cover plaacemcnt wil} be phased to
correspond 1o the placement of the waste in the various ogll construction phases. As soon as a
reasonable area of waste has been brought to final elevation, the radon barrier will be placed
over that area. To prevent the radon barrier ils from- drymg, it will be covered as soon as
practical with the bentonite layer (in the geomat) and the geomembrane (the additional
infiltration barrier components). - The remaining cover components will be placed after
placement of the geomembrane; alternatively, they could be placed once the radon and
infileration barrier elements for a complete phase have been installed.
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An alternative approach would be to place an interim cover of low radon emanating CSS
- or ¢lean soil over the wastes brought to their final elevation, Once all the wastes for thc specific
phase are in place, the radon barrier and sucoessive layers will be placed. '

The selection between these alternatives will be based on the economics of the interim
cover and the inefficiency of piecemeal construction of the cover,

6.2.6.4 Interim Covers. There will be several winter shutdowns during -the
construction of the disposal cell. An interim cover will protect from potential damage by
freezing and thawing. The preferred interim cover for the wastes is a layer of CSS treated
material that is wind and watér erosion resistant. '

Because freezing and thawing also affects the permeability of the cover infiltration
barrier, the entire layering system of the top cover must be in place prior to winter shutdown.
Therefore, any cover areas which cannot be totally constructed before freezing conditions occur
should be covered with an interim cover until conditions allow for placement of all cover layers
in that region. o '

6.2.6.5 - Operational Uncertainties. Uncertainties associaved with construction of
the CFD and the cover relate to material properties, the weather, the rate of construction, and
construction ‘equipment capability. The procedures and requirements for CFD and cover -
construction described above make reasonable provision for the control of such variables and
. " placement of components in accordance with design requirements and construction specifications.

6.2.7 Cell Drainage and Water Managemmt

During cell construction, the waste surface must be graded (o prevent ponding and to -
drain runoff to the edge of the placed waste, Within the main waste pile, unlined ditches will
direct water, as necessary, and protect the waste placement operations. Construction will be.
performed with dozers and motor graders. Temporary culverts may be needed in some locations
to protect roads while facilitating drainage. A collector ditch will be constructed along the toe .
of the waste slope and lined with 2 FML. Continuous maintenance will be required during and
following heavy rains. Some erosional cutting is expected in the unlined ditches, and rilling and
guilying are expected on the waste surfaces. Therefore, some siltation is expected in both the
collector ditch and the ponds. Following rains, rills and gullies should be backfilled with
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suitable material, Sediments should be removed from drainage channels as frequently as
necessary to avoid deterioration of the cell stability or the drainage system capacity. Pumps will
be installed and maintained in the APID pond and, possibly, in the runoff collection’ locations
at the edge of the cell, The pumps should be designed to start automatically in response to water
levels and should be tested periodically.

Except following the first construction season, during winter shutdowns, nearly all waste
in the cell is expected to be covered by the injtial lifts of the final cover, which will slope away
from the cell and drain over the sides of the CFD. Therefore, during the first winter, it is .
recommended that the cell be winterized by grading the waste surface to drain to the collection
locations along the edge of the waste placement operation. It may be appropriate to place a
layer of CSS weated material over the top of the wastes if the CSS product is found to resist
erosion. For the VIT alternative, or if a resistant CSS product layer is not used in the CSS.
alternative, the waste surface should be winterized by. spraying a polymeric coating to create-a .
weather-resistant film that will protect against potential erosion caused by wind and rain. The
potentml use of any erosion control products will have to be evaluated and approved in
accordance with procedure RC-15a Waste Minimization. Feasibility Analysis. '

Following any winter shutdown during which a waste surface has been left exposed to
weather, the waste surface should be evaluated for loosening due to freezing or frost heave. At
a minimum, the waste surface should be scarified and recompacted prior to being covered with
subsequent lifts of waste.

During the final design effort, drainage within the cell should be coordinated with
drainage of the site, treatmeni operations and schedules, and with other cell and site operations.

. 6.2.8 Operation and Maintenance

Operations and maintenance requirements are essentially the same for both the CSS and
VIT alternatives (see Section 5.2.9). Dust will be controlled primarily by water sprayed from
a water truck or water wagon, as discussed in Section 5.2.9. Surveying operations to control
and tmmck the wastes are described in Section 6.2.5.5. Drainage operations are described in
Section 6.2.7. Most of the cell maintenance requirements are related to water control and are
also discussed in Section 6.2.7..
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Dmly equipment maintenance will be performed within the oell Major equipment
‘maintenance or repairs will be performed at a location 10 be selected by the subcontractor and
approved by the PMC. Potential locations include the TSA, which will provide a- mntammated
work area, or the CMSA which will provide an uncontaminated work area. 3
6.2.9 Outline of Specifications

Detailed specifications for disposal facility construction will be prepared during Title II
" design. The specifications that will be required for disposal facility construction are shown
below. There are two types of specifications. Constrction specifications that specify how the
cell shall be built are listed in Section 6.2.9.1, and standard specifications for generic testing and
manufactured products are Hsted in Section 6.2.9.2. | |

6.2.9.1 Construction Specifications. The following specifications will be written
specifically for the construction of the on-site disposal cell.

¢ Site clearing.
. .Dewater_ing and drainage.

» Earthwork (incluﬂing cgll'fouudation, cli},r liner, vegetated Iayer, drainage and filter
layers).

* Trench excavation andlhack'fill.
- @ Test fill (if re-:;uu'ed)

* Erosion {_:ﬂrntrn.l,

+ Erosion protection.

* Geonets.

* Membrane liners.
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. Geugynthetic clay liners.

» (Geotextile fabrics.

¢ Seeding.

. Cﬂ';rer v_&gqation.

. A.ggn_sga.te drain materiats.

s Riprap maierials.

* Siotted high density potyethylene (HDPE) drain p1pe .

s HDPE Sumps.

. Pumps and piping.

¢ Waste p.lacement‘

*  Asbestos placement.

6292  Standard Specifications for Generic Testing and Manefactured
Products. These standards are reference specifications and guidelines published by various
organizations and agencies to insure that specified type and quality of construction materials,
such as soils, concrete, and pipes, will meet standard engineering practice and industry

standards.. Standards of specifications will be referred to in the construction specifications.

» American Society For Testing and Materials

C39 : ~ Test for Compressive Strength of Cylindrical Concrete Specimens.
C88 Test for Soundness of Aggrepates by Use of'Sudium Sulfate or

Magnesium Sulfate.
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c127

C131

Cl143

€295
D413

D422
D638

D6OR

D751
DEs2
D1004

D1140

D1556
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Test Method for Compressive Strméth of Hydraulic  Cement
Mortars (2-in. or 50-mm Cube Specimens).

~ Test for Speciﬁc Gravity and Absorption of Coarse Aggregates.

Test for Resistance to Abrasion of Small Size Course Aggregates
by Use of the Los Angeles Machine,

Test for S!ump of Portland Cement Concrete.

.Rac Practice for Petmgmpmc Examination of Agpregates for

Concrete.

Test Methods for Rubber Property - Adhesmn tc- Flexible
Substrate.

' Particle-Size Analysis of Soils.

Test Method for Tensile Properties of Plastics.

Test for Moisture-Density Relations of Soils and Soil-Aggregate -
Mixtures Using 5.5-1b Rammer and 12-in. Drop.

Method of Testing Coated Fabrics.
‘Test Methods for Tensile Properties of Thin Plastic Sheeting.
Method for Initial Tear Resistance of Plastic File and Sheeting.

Test for Amount of Material in Soils Finer than the No. 200
Sieve.

Test for Density of Soil in Place by the Sand-Cone Method.
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D1593
D2167
D2216
2434
D2487
D2488

- D2922

D24937

D3017
'1:_43083
D4253
D4254

D4318
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Test for Mmstur&Dmsit}.r Relations of Soils and Soil- Aggregate
Mixtures Using 10-1b Rammer and 18-in. Drop.

Specification for Nonrigid Vinyl Chloride Plastic Shesting.

Test for Density of Soil in Place by the Rubber-Balloon Method.

' Laboratory Determination of Moisture Content of Soil.

Test for Permeability of Granular Soils (Constant Head),

" Classification of Soils for Engineering Purposes. "

Rec: Practice for Description of Soils (Visual-Manual Procedures).

Test for Density of Soil and Soil-Aggregate in Place by Hucluar
Methods (Shallow Depth).

Test for Density of Soil in Place by the Drive-Cylinder Method.

Test for Moisture Content of Soil and _Sn_il-hggregaw in Place by
Nuclear Methods {Shallow Depth).

Specification for Flexible Poly (Viny! Chloride) Plastic Sheeting
for Pond, Canal, and Reservoir Lining.

Test Methnds for Maximum Indux Density of Soils Using a

Vibratory Table.

Test Methods for Maximum Index Density of Soils and Calculation
of Relative Density. '

Test Method for Liquid Lumt Plastic ant and Plasnclty Index
of Soils.

6-89




DA0B94

D4437 Practice for Determining the Integrity of Field Seams Used in
Joining Flexible Polymeric Sheet Geomembranes.

s TU.5. Amy Curpnfmgimrs

COE EM 1906, Appendices VII and X: Permeability Tests and Triaxial
.Compression Tests .

6.3 Waste Treatment and Processing
6.3.1 General

The opemationzl aspects of CSS, VIT, size reduction, dewatering, decomtamination,
additional treatment and processing and related activities are discussed in the following sections.
The design section (Section 5) is driven by performance criteria, and these are achieved through

.operational methods. This section will detail the operational methods for treating the portions |
of the waste requiring. treatment prior to final disposal in the cell, destruction ﬂf the
contaminants, or unrestricied release of noncontaminated material.

6.3.2 Chemical Stabilization/Solidification

' One of the goals of the C8S plant is to process both raffinate sludge and soils, generating
- a stabilized waste in the form of either a grout-like or soil-like product. Selected containerized
wastes stored in Building 434 may also be treated using CSS depending on future bench scale
tests. The treatment plant must process wastes at a rate that allows timely remediation of the
site. Specific operational activities associated with CSS treatment include waste preparation,
waste and reagent storage, waste and reagent feeding, waste and reagent mixing, and product .
discharge. . .

The conceptial design . presented in Section 5.3.2 is based on the evaluation of
alternatives for these different operational components; recognizing additional requirements for
radon control, product quality criteria and quality assurance requirements, worker safety,
minimizing any adverse ancillary environmental impacts, and a system capable of handling
various operational uncertainties, aluug with any other operational requirements.
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‘MVE sessions were conducted to identify and evaluate various allernativés for the
different design components in a consistent and documented process. The following sections
elaborate on the CSS plant operational mqu:rements considered important in evaluating the
results of the MVE sessions. '

6.3.2.1 General. As noted abnve, the conceptual Css facility must accomplish
several requirements, The following text pmvmes a generat overview of C353 plant operziions
_ang their unpact on its design. :

The operation of the conceptual CSS plant is similar to that of a conventional concrete
production plant, where concrete is basically a mixture of twWo parts: aggregates and paste
(binder and water). The paste, comprised of Portland cement and water, binds the aggregates, '
such as sand and gravel or crushed stone, into a rock-like mass. The paste then hardens because
of the chemical eaction betwesn the cement and water. Cement paste ordinarily constitutes
about 15% of the total volume of concrete and water constitutes about 21%. In properly made
concrete, each particle of aggregate is completely coated with paste, and ail of the space between -
aggregate particles is mmplexely filled with paste.

Jn the CSS plant, the aggrcgatas and water are substituted by raffinate and/or soils, and
the binder is a combination of cement and fiy ash. The binder ratio for this process will average
40% cement and 60% fly ash. The quality of this mix has been confirmed by testing in the
Waste Technology Group laboratory. The grout-Tike product, which cures to monolithic form,
is produced by combining raffinate sludge and binder using about 29% binder (cement and fly
ash} and 70% to 75% sludge. The water content of the raffinate is 70% to 75%. The total water
content of the mix is about 54%. Binder ratios and water contents of the wastes to be stabilized
are subject to change pending continuing bench scale and future pilot scale testing.

All components miust be combined in a manner that produces a homogeneous mix. The
sequence of charging ingredients and mixing time plays an important part in the uniformity of
. the finished product. The sequence, however, can be varied and still produce a quality product,
but different sequences may require different mixing times. Other important factors of mixing
are the size of the batch in relation 1o the size of the mixer (drum); mixer rotation speed, and
types of mixing blades. The following operational discussions are based on the preferred
alternative. ' E
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The proposed CSS plant is capable of rapidly producing & large volume of CSS product
from a highly variable waste feed. ‘The operation will be a remote, ‘computer-operated system
to minimize personnel exposure to hazardous constituents and to facilitate continuous operation
under restrictive personal protective equipment (PPE) requirements. The proposed system will
also be equipped with in-line instrumentation and a computer-based data acquisition system
capable of remote, real-time continuous monitoring and recording of input raffinate siudge, so,
reagent mass, and water content. ‘Fhese features are required o pmducca uniform €SS pmduct
from the h:ghly variable waste feed.

The storage of waste feed matena] in solid or hquld form is required to supply tha
production plant without interruption for 14.5 hour/day. . Components such as cement and fly
. ash will be delivered in trucks. These components will be off-loaded in a manner that minimizes - -
air emissions. The liquids and slurry pumping system must be: capable of surge-free stamng and
must use leak—frae: pumps.

6.3.2.2 Operation keﬁuiremimts. The following text presents the specific .
operations related to the processing of the various Weldon Spring site wastes.  ~ ‘

The operation of the C'SS plant is dependent upop coordination among tlie dewatering
operation, delivery of wastes to the material preparation circuit, delivery of reagents, and
product transportation,

The dewatering operation will provide a continuous fiow of relatively constant quality
raffinate siudge with a water content in the range of 70% to 75%. . This water content is
theoretically sufficient for producing both groui- and- soil-like products. The only additional .
water required will be for daily machinery cleaning. ' .

Waste (o be delivered includes raffinate sludge, quarry soils, surface soils, sludge from
the water treatment plants, and clay bottom. To minimize air emissions, quarry and surface
soils delivered to the CSS material preparation area will be fed directly to the plant feed system
and processed. The main plant operation is dependent wpon relatively consistent moisture
content limited to about 20% to prevent possible plugging of the separation screens. Very wet

‘material, along with clay bottom, will be processed in the parallel plant which consists of a pug
mill near the main CSS plant. The function of the parallel plant, is to delump and lower the
moisture content of the processed waste by mixiﬁg in a sorbent, in this case fly ash_. “The
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seconr.lm'y functlcm 15 to Teprocess any sml-hke mix from the CSS plant that may fail various test
criteria. In this case, the mix will be loaded by front-end loader into the pug mil hopper, and
. ingredients will be added manually, as required, to generate an acceptable pmduct

The reagent dehvery s;rstem must pmwde a cunununus supply of cement and fly ash to
the process.

The product in grout-like, soil-like, and possibly stabilized clay hoﬁom will be dischargéd
at three independent loading points. ' The processing will provide simultaneous loading of clay
‘and either soil-like or grout-like product.

' 6.3.2.2.1  Materials for Processing. All materials selected for processing will be
delivered to the vicinity of the CSS material preparation system. Materials in solid form such
as quarry soils, surface soils, spoils pile soils, and ¢lay bottom will be fed directly into the plant,
when possible, to minimize intermediate storage and the potential exposure of the excavated
material to the atmosphere and associated air emissions. Material in liquid form, such as
raffinate sludge and possibly water treatment plant sludges will be pumped from the dcwatering
facility into storage tanks at the CSS plant

6.3.2.2.2 Reagents. Cement and fly ash are the major reagents used in the CSS
treatment process. Portland cement is a commonly used CSS reagent. Selection of the specific
type of Portland cement is a function of the sulfate content of the waste 10 be treated, the time
required 1o develop strength and the maximum tolerable heat of hydration. The raffinate sludge
is known to contain relatively high levels of sulfate and requires relatively sulfate-tolerant -
cement, such as Portland Type II cement. Type V cement may be required to process sludge -
having a sulfate content exceeding 15% by weight. The elevated sulfate concentration also
demands that the more sulfate-resistant ASTM Class F fly ash be used. The fly ash should
allow 50 Ib/sq in. strength to be obtained while producing a sulfate resistant product; hﬁwever, _
- batch testing will be required for conﬁrmatmn

6.3.2.2.3 Electric Power Supply. Electric power will be supplied from the nearest .
existing substation into the main electrical panel at the CSS plant. Power consumption is
estimated to be in the range of 670 kW to 750 kW for the CSS production capacity of
100 tons/hr. This includes all equipment, lights for might operation, and operating support
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systems. It is recummenﬂad that hydraulic systems and components be used where posmble to
reduce the consumption of elacmcity and maintenance costs.

63.2.2.4  Process Water. Tho CSS plant will use contaminaied water from the -
. dewatering facility or any other available contaminated waier. The process water will be used
to flush equipment such as mixers, discharge bins and material handling equipment, when the
plant is not operating. The estimated daily consumption of washdown water is in the range of
800 gal to 1,000 gal. The light shurry consisting of the processed waste should be pumped into
‘a separation {ank. Separated solids can be processed in the parallel p]ant together with clay and
sorbent. The washdown water can be reused. :

6.3.2.2.5 Testlng Requiremeuts. Three testing procedures are required; there are
presently no alternalives to thesc tests, Passage of the TCLP criteria is required for selected
contaminants. Passage of the TCLP is based on the leaching of a desegregated sample with a
particle diameter of less than 0.375 in. with an acetic acid solution for a period of 18 hours.
The EPA specifies an unconfined compressive strength (UCS) of 50 psi as the minimum for a
monolithic CSS-treated product (EPA OWSER Directive No, 9437.00-2A). However, the
minimpm UCS requirement for the soil-like product should not apply, since placement of the
soil-like product will be controlled by compaction requirements. The soil-like compaction
requirements should be establisbed based on the stability requirements of the disposal facility.
It is proposed that the CSS product be tested daily or about one test per 1,000 tons of product,

The treated grout-like product is subject to the 50psi UCS and paint filter test
{EPA Method 9095-5WB46) criteria. The paint filter criterion may not be appropriate, however,
. because water content must be kept high for the grout 1’1u1--.111:|_.|r for filling debris voids in the:
waste cell.

Because of the tumarcund time required for the tests discussed above, real-time surrogate
testing (e.g., slump, unit weight, percent water} will be established for the CSS products. If the
CSS products ever fail the surropate tests, the CS5 operation will stop production and the
product will be reprocessed. The grout-like product will be repumped into the primary mixer
by the pump used for product bandling, and the necessary ingredients will be loaded and mixed. -
When the soil-like or stabilized clay bottom product fails the required tests, it will be
" reprocessed in the parallel plant. The ingredients will be manually added in the parallel plant,
If failure of the grout-like product is detected in the disposal cell area, the truck will return to
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the CSS plant and the grout-like product will be reprocessed in the parallel plant, regardless

product type, by converting it inte a soil-like product b)r combining the mix with the clay. The
mgredmnts will be fed manually,

CSS reagent -quality certification will be required upon delivery to the plant by the
vendor, with the Portland tement and fly ash composition and characteristics falling within
industry-recognized tolerances.  Plant mntcnng devices will be tested and certified as -
mﬁﬂmmmdﬂl by the manufacturer.

6.3.2.2.6 Other Requirements.

A. Staffing requirements. It is estimated that the fu]lawmg staff will be required w
operate the proposed CSS plant,

[ Process enginaarfplant manrager i responsible for ovarsll np-lrl_nm' af tha C5E faaility.

Foreman is raspeneible for direction of the np'umrtionnl ataf! during the procaming. 1

Asaigtant foremunfralia? man reporte to the foreman and hae resporwibilition sifrdler to the . - 1
foraman, ' )

| Honith and safety technician ) 1 v

Control room operator raports to the plant MmAanagsr. 1 1

Plant operators report to the foremen end are rasponsible for actual plant ﬂplrlﬁun’. . 5 g
Lahoratory technician ie responaibla for conduating TEUP, UCES, and paint filter tewte, ITaate 1 |

aasumad to be performed |h separate on-wte {sharatory.}

| Maintenance - millwright, machine repairman, slectrician, plumbar, eloctronice wascislist, and a 2
haavy squipmant machanic all report 1o the site mentenance foreman and will be assignad
to the CES faciliies on & pariedia, but continual basls. : ’

Total

Site Staff Employees. The CSS plant operation described above will require an
incremental increase in site supervisory, sccounting, payroll, and human
resources personnel. Additional time, perbaps 1 hr/d, will also be required of the
site’s safety personnef to perform routine safety inspections and to monitor
employee work practices. |
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Thednvmncededtuﬂ:nmﬂwmfmmthestockpﬂesatthe'fs.hwtha
facility, and CSS-treated product from the plant to the disposal cell are not
included in this staffing estimate, It is vital that an adequate trucking flest be
available to contimully femove treated waste from the plant to ensure that the
facility is never temporarily shut down due to lack of trucking capacity.

B. Worker protection. All labor activities will be performed in compliance with the site
Health and Safety Program. The requirements of this program will be angmented,
as mecessary, to ensure compliance with all worker safety guidelines and regulations.

. Personzl protective equipment requirements. Employees directly involved with
plant operation and maintenance will be required to wear Level C PPE over their
company-provided work clothes. The company-provided attire inchudes hard has,

hearing protection, safety glasses, half-face and full-face respirators, Tyvek suit,
‘neoprene gloves, and neoprepe boots. Aluminum duct tape will secure the
openings between the different garments. Because selected workers will be
required to wear a respirator, all operators must be certified by a physician for
respirator use. All employees will participate in 4 medical surveiliance. program.
They will also be required to have completed 2 40-hour OSHA-approved
hazardous waste operations training class in compliance with 29 CFR 1910.120,
40 CFR 264.16, and 49 CFR 172.700. Supervisors will also be required 1o
complete an OSHA-approved 8-hour supervisors advanced hazardous waste

- training class in compliance with 29 CFR 1910.120. Any mqmred site-specific
radiologic training classes will also be completed.

- €. Quality assurancefqua]ity control. The upemnon of the conceptual CSS far.ﬂny will
comply with the site Project Management Contractor Quality Assurance Frogram
(Ref. 6). This program will be augmented, as necessary, to document compliance
with all repulatory and performance criteria,

D. Office and change room requirements, The process engineer and the plant foreman
will need office space. This space could be located in the main site administration
building or, aliematively, in an office trailer. All workers will use the site’s locker
and shower facility and lunch room. Two compiete change-outs of protective
clothing will be required. The selected workers will don the required levet of PPE
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prior 1o cammencmg work each day. They will doff their PPE before eating lunch,
and change back into protective clothing prior to recommencing work after hunch.
. The second change will occur at the completion of the employee’s shift. '

6.3.2.3 Plant Operations. The various components of the CSS plant operations .
are illustrated in Figore 6.3.2-1, They are! ’ '

. = Material preparation.
¢ Component storage.

.« Radon emission controf.
» CSS plant feed system.
« Mixing sysfem.

+ Product discharge system.

The components of the CSS treatment facility were selected based on the resulis of MVE -
studies, related bench scale testing, and on-site laboratory testing results, along with vendor
information and previous projects experience. The preferred- altemat:we meets spec:ﬁed
functional and performance criteria.

e Material prepasation refers to the pretreatment of solid waste in the form of particle
separation. Oversized particles will not be processed in the CSS plant. Dust controt
will be prcmded by dust suppression in areas of transfer points. Raffinate sludge
preparation is-part of a separate task. In the CSS plant, raffinate sludge preparation
is combined with storage, and preparatmn i5 limited to mntumuus mixing to achieve
a homogeneous consistency.

¢ Radon emission control systems are assumed to be located where the raffinate sludge
is in a dynamic state because of mixing, pumping, or transport in the piping system,
It is recommended that racdon be removed at the point in the process where radon is -
found or allowed to generate 1o its highest concentrations.

s The CSS plant feed system supplies feed materials from the point of material

preparation and component storage the primary mixing system. The purpose of the
primary mixing feed systcmaﬂcumponentsmthewastesﬂeammaﬂd&datﬂw

‘proper ratio, and an acceptable product is generated.
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« ' The mixing system consists of two independent systems, The plant mixing system
combines the waste components and the reagent and generates efther of two basic
products:  grout-like or soil-like. The second independent mixing system in the -
parallel plant is designed to process clay only; the only product will be in a soil-like
form. :

¢ The product discharge system is separate from the other plant sjrktems. Trock
loading can be accomplished simultanecusly for both product types produced in the -
main plant and the soil-like product produced_m'the paralle] plant using ciay.

Each of the Major components: associated with an operation is evaluaied in the following
subsections according to the procedure set forth in Sections 3.3 through 3.8 of the scoping
document.

The CSS plant production time versus years of operation for various production
capabilities is shown on Figure 6.3.2-2. The CSD reports that CSS processing will require
approximately 23 months, including the winter shutdown period. ‘The actual process time is
17 months (320 days), operating five day/week. The required plant capacity, based om
Figure 6.3.2-2, is therefore 80 tons/hour, 14.5 hour/day.

. The paralle] plant capacity is based on 8 hour/day of daytime-only production. The
production capacity is estimated to be the same as the CSS plant capacity at 80 tons‘hour,

The total quantity of material to be processed at the CSS plant is approximately
298,000 tons. This will yield approximately 370,000 tons of treated product requiring disposal
in the cell. The paralle]l plant will process approximately 77,000 tons of clay with fly ash and
produce a soil-like product only, This plant will produce approximately 90,000 tons of treated
product. Added to the product produced by the main CSS plant, an overall total of 461,316 tons
of treated material will be produced. The material balauce for the CSS process is depicted in
Figure 6.3.2-3, '

The production plant capacity is calenlated based on the waste quantities and the desired

products. The soil-like product consumes ali available soil and part of the raffinate sludge The
remaining raffinate sludge is used in the pmdu-:uun of a grout-like product.

mlusarslivenneiodrisection. B2, : 6-98



- pa0sas

6.3.2.3.1 Reagents. Reagents provide the necessary cﬁhesion between waste
particles and immobilize chemical ions. The rcagemts considered are: Co

« Portland Type I n:_ement.
* Fly ash - ASTM Class ForC,

The only other stabilization processes acceptable to the ULS, Environmental Protection
Agency (EPA) are proprietary. Therefore, value engineering and selection of altermatives wero
not performed. Proper selection of the CSS reagents is eritical to the generation of an acceptable
product. The proposed Oak Ridge formula of 60% ASTM Class F fly ash and 40% Type 11
Portland cement, mixed ata 0.6to 1 i'eagent-m-waste blend (Ref. 31), apparently overdoses the
Weldon Spring wastes with binder. Waste technology group bench testing used a 0.4 to 1 ratio
o produce the OP-TI-1 monolithic product using raffinaie sludge (Ref. 32). This product sample '
demonstrated adequate strength and passed the toxicity characteristic leaching procedure (TCLP)
test. The same 7atio was used to produce the OP-II-6 soil-like product using raffinate sludge,
soil, and binder in the ratio 1 plus 1 plus 0.2. This product also passed the TCLP test and
demonstrated adequate strength to ensure disposal cell stability. '

The conceptial CSS plant design offers sufficient flexibility to allow for substantial
changes in reagent and waste blend recipes. On-site additional testing will detersmine the ¢xact
catio of waste and binder and the corresponding moisture content required to optimize the CSS
grout and soil-like mixes. ' ' '

63.232  Material Preparation. Material preparation includes material separation,
handling, and storing and consists of the following processes: -

Material segregation axl delumping.
Material screening.

Oversized material washing.
Material handling.

¢ Material storing.

The results of an MVE session on material segregaﬁun, deiumphg, and screening are
summarized in MVE Table 6.3.2-1 through 6.3.2-3. The equipment evaluated includes the
following: ' ' ' '
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s Vibrating grizzly.
¢ Vibrating screens.
¢ Rotating washing trommel.

These pieces of equipment were considere! superior due to their ease of maintenance and
operation and their ability to process a gwm material.

The vibrating prizzly has a number of bars d&ﬂ@ed to delump the materials dumped onto

the equipment, The inlet hopper dlmcts the material into the upper portion of the grizzly where

- dust control is provided by a dust suppression s:-,rstem The process area is enclosed and seal-nd
to prevent dusting. S

The vibrating screen is a comventiomal flat-screen-type design adapied for waste
processing. Dusting is controlled by a sealed cover, The vlbratmg screen opemtes in series
with the vibrating grizzly, :

The rotating trommel consists of a horizontal metal cylinder with 2 scmen-equippéd
discharge point. The equipment slowly rotates the material, separating larger particles and
- discharging them on the opposite side. Small particles are, screened and collected in the hopper.

The design of the material preparation system is based on material from the TSA and the
raffinate pits. Quarry soils from the TSA or surface soils will be preferably loaded directly onto
the vibrating grizzly to avoid reloading, reducing possible radon exposure. The material
moisture content must be monitored to ensure that it does not. excaed 20% to prevent pluggmg
the separation system, Oversized material, consisting of rocks or lumps of soil, will be .

_discharged into the washing circuit. Dusting in the loading hopper of the vibrating grizzly will
be controlled by using spray bars to provide dust-free processing with good accessibility for
maintepance. As noted above, monitoring the moisture content of soils is important to prevent
the plugging of vibrating screens and to ensure transfer into the washing circuit, It is
recommended that a roofed structure be provided above the grizzly loading hopper to prevent
rain from affecting the processing and to provide additional dust filering, if needed.

The process separates plus-2-in. material mnslsnng of rocks or lumps from the vibrating

grizzly and vibrating screen and transports it into the oversized material washing equipment.
The squipnient alternatives for oversized material washing are:
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. Rﬂﬁthg washing trommel.
¢ Wet vibrating screen.

_ The results of the MVE session are shown.in MVE Table 6.3.2-4 through 6.3.2-6. The
preferred alternative is a rotating trommel, based on the criteria outtined in the MVE session.
The most ﬂgmfi(:ant advantage of the rotating wet trommel is its ability to handle a broad range
of material sizes. The material washing will separate minus-2-in. material for CSS processing
from the oversized material designated for placement in the disposal cell. This wet processing
system uses contaminated water from the dewatering facility. The dirty water will be used in

. the CSS plant, Mmus~2+m material, consisting mostly of soils and some rock, will be conveyed

to the covered pile area for necessary storage.

The equipment alternatives for conveying the separated materials are:

+ Enclosed belt conveyor.
* Screw conveyor.

¢ Screw lift.

+ Bucket elevator.

MVE Table 6.3.2-7 through 6.3.2-9 summarizes the results of the MVE session on
conveyance equipment. The preferred alternative is a covered belt conveyor for horizontal or
inclined conveying and a bucket elevatur for vertical transportation.

The covered belt conveyor is designed to protect the material being conveyed from the
weather and'to reduce dusting. This conveyor is used for horizontal or inclined operations. The
bucket elevator also protects the material being conveyed and is damgnad for vemcal operanms

only. Both conveyors are easy to operate,

_ The screw lifi conveyor combines horizontal and vertical screw conveyors iftto one
systern. ‘The use of this system, however, is limited to conveying uniform particle sizes and
relatively dry materials.

The starage pile provides surge capacity for the npcrauun as previously discussed. The .
pile is assumed to store about 500 tons of material to provide a reserve for processing. The
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roofed enclosure is rccnmmendadtupmtecttheswckpﬂefmmmnandmmmlmdun
emissions if necessary. The storage facility should mc]udn dust suppresmﬂn measures.

Raffinate sludge preparation involves mixing in verticat bins with mnica] bottoms. This .
pumpable substance is mixed by pumps providing continuous. mrculanun The equrpmem
alternatives are:

* High-speed centrifugal pomp.
* Progressive cavity pump,
* (ear pump.

These alternatives were evalnated in an MVE session, the tesults of which are presented
in MVE Table 6.3.2-10 through 6.3.2-12. The preferred akternative is a high-speed centrifugal
pump. This equipment has an advantage in that it vigorously stirs the raffinate sludge, which
separates radon from the sludge, This separation is needed to minimize radon evolution during
the next mixing process, where the time schedule for mixing and related operations is criticgl'. :

A second reason for intensive mixing is to mitigate the potenual influence of the
flocculent, which may stiffen the sludge on further CSS processing. Vertical bins with conical
bottom are considered the only practical method of slonng raffinate sludge for gravity loading.
Flat-bottomed tanks are impractical for this application.

- 63.2.3.3  Radon Emission Control. Radon emanation tests conducted on site have.
' provided evidence of radon emission whien raffinate sludge is in motion. Disturbing the shudge
during the CSS processing will conceivably cause significant radon emissions. Depending on
future test results, radon emission mnﬁ'uls_ may be required dﬁring the processing steps where
the raffinate sludge is agitated intensely or for prolonged periods of time.

To control radon emissions, the following radon contro} devices wete considered:

s (arbon absorber.
s  Molecular sieve,

These alternatives were evaluated in a MVE session, the results of which are summarized
in MVE Table 6.3.2-13 through 6.3.2-15. The preferred alternative is a carbon absorber, based
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on the criteria outlined in the MVE session. The molecular sieve requires high pressure to
function properly. The carbon absorber is a proven technology for the adsorption’ of decaying
radon daughters, o '

The radon removal system is composed of two independent circuits: a primary
pressurized circuit and a secondary pressurized adsorption/decay circuit, '

The primary circuit comprises a gas COmpressor, a compressed air storage tank, a
chemical air dryer, and a primary carbon absorber. The primary circuit pressurizes.and dries
the headspace gas from the raffinate sludge storage tanks, and then directs this gas through the
carbon adsorbent under pressure (nominally 50 psi} at a very slow linear velocity, thereby
removing any contained radon. The gas then expands back to atmospheric pressure and is
returned to the storage tank. This primary circuit operates continually, removing radon from
the storage tank headspace gas. -

The secondary circuit consists of a chemical air dryer and two independent high-pressure
stationary adsorption columns. The secondary circuit treats the volume of storage tank
headspace gas that exceeds the capacity of the primary circuit. When raffinate slodge is added
1o the storage tank at a rate greater than it is transferred from the storage tank, the headspace
pas pressure increases. This increase in pressure is unkesirable. To eliminate pressure, the
excess gas volume is exhaled from the storage tank, pressirized, and directed to the secondary
circuit. The excess volume of air is withdrawn from. the tank, compressed, and directed through

~ the secondary circuit’s air dryer to one of the two stationary pressurized carbon absorber
columns. All excess air will be transferred to this stationary absorber column in this mannes
until the pressure in this carbon absorber is equal to the system operating pressure {nominally
50 psi). When that pressure is reached, additional excess air will be directed into the second
absorber. The contained air will be held in the pressurized absorber columns in a static
condition for a time sufficient to allow radon to decay into solid daughter products
(approximately two average lives or 11 .days). Afier that period, the air in that particular
absorber column will be released into the atmosphere, and that column will again be available
to repeat the cycle, as necessary. '

 There is limited data and information on the radon levels in the raffinate sludge, quarry
soils, surface soils, and clay bottom. It appears logical to remove radon when the raffinate
sludge is in a dynamic state, possibly after dredging, by intensive additional agitation of the
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sludge before processing. This operation is lughljr remmmmded for trial in a pilot-plant testing
pmgram

6.3.2.3.4 Reagent Storage and Feed System, The reagent component storage
systesn -shall provide a five day supply of cement and fly ash. Five days’ storage is considered

sufficient to handle minor shipping disruptions from the supplier, but cannot accommodate .

' longer interruptions. Storage is assumed to be in vertical bins equipped with comical bottoms.
. Delivery of reagents into the storage system will be via conventional transport vehicles, off-
loaded pnewmatically to minimize air emissions. The top of each bin will also be equipped with
a vent filter to control dust, Material will be transferred pneumatically from the storage bins
to the CSS plant feed hoppers. This system offers the possibility of premixing cement and fly

‘ash in a dry form at the proper ratio prior to transport to the CSS feed hoppers. Bolted,

prefabricated segment bin construction is recommended to allow future rense, since the cement

- and fly ash are not contaminated. “The advamage of this construction is a self-supported bin

erected on a concrete ring.

The plant feed system will provide continvous feed into the mixing system. It must have
variable capacity to allow rapid transition from a grout- to a soil-like product or vice versa.
Three types of feed systems are available: .

~ ® Mechanical feed system (screw conveyor).
*  Pneumatical feed system {pneumatic).
¢ A combination of mechanical and preumatic systems.

These alternatives were evaluated in an MVE session summarized in MVE
Table 6.3.2-16 through 6.3.2-18. The combination system is the prefemed alternative becanse
of its capability to satisfy the plant needs, and to efficiently perform this function.

5 A screw conveyor and pneumatic feeder are the components of the selected system. A
screw conveyor with hydraulic drive is preferred for solid feed material, such as quarry soil and
surface soils, for dependable material handling. The advantage of hydraulic drive is its
capability to vary the mix dosing. '

Preumatic feeding is recommended for cement and fly ash to provide dependable material
handling with the possibility of changing the feed mate. It is assumed that fly ash feed, required
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for the paralle] plant clay processing, wﬂi be supplied by the pnmunatlc feed S]FSEEIII installed
at the same feed bin as the main CSS plant.

6.3.2.3.5 Mixing System. The typcs of mixing equipment considered feasible for
CSS operation include:

» High-shear mixer.
e  Pug mill.

* Ribbon mixer.

. 'Hcrmngenizer.

Other types of muung equipment are also available; howﬁver this equipment is not listed
because it is not considered practical for CSS operation, from the standpamt of capacity or
matenal discharge.

The above-listed alternatives were evaluated in an MVE session summanzaad on MVE
Table 6.3.2-19 through 6.3,2-21.. The preferred altemative is the combination of the high-shear
mixer in series with the pug mill. There is no superior advantage of the high-shear mixer over
the pug mill. Both have a specific ‘mission in the processing.

A high-shear mixer is needed first to vigorously mix all components, as it has the .
advantage of batch-mode mixing, which allows radon removal from small head space above the
mix. The intensive mixing is preferred, because it is necessary to quickly moisturize all the dry
components with the wet raffinate sludge. Results from waste technology group bench-scale
studies indicate that premixing can shorten the mixing time. '

Next in the series is the pug mill, Its main advantage is that it can operate at variable’
speeds, allowing processing at an optimal 1pm relative to the mixing time or other mixing
Tequirements, A second advantage is the possibility of installing two separate, mdqxendmt
discharge gates for the grout- and soil-like product.

A pug mill is also recommended for the parallel plant where mixing is the only operation.
The pug mill is selected because it can process the failed batches produced at the CS§ plant,
when the variability of mixing time will be a major advantage. The regular duty of this pug mill
will be process to the high-moisture clay bottom, and to thoroughly mix the clay with a sorbent..
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In this case, the sorbent will be the fly ash. Vlgﬁmusnnxmg is not required; the_ primary . |
mixing functions are delumping and moisture control. .

6.3.2.3.6  Product Discharge. A scparate product discharge system will be provided -
for each of the three CSS products produced at the main CSS plant and the paratle] plant, - This
is driven by the necessity of the two-plant concept, and the need to separate the soil-like and
grout-like prodicts discharged from the main CSS plant for placement in the disposal cell.” No
allernatives were evaluated. The discharge point for both products at the three separate locations
is above the center of the delivery tucks. Each discharge point will have equally sized bins
with conical bottoms supported by structural steel. '

The grous-like product will be discharged from the pug mill into a pump sump and then
pumped into the plant loading bin. Truck loading by gravity is assumed. This system is also
proposed for collecting flushing water from daily cleaning, The water with some solids will be
pumped into a separation unit where solids will be discharged for further processing in the
parallel plant. Separated water will be reused for the next cleaning.

The soif-like product will be elevated bj; conveyor dimctiy from the discharge gate-of the
pug mill into the product leading bin, Truck loading will also be by gravity,

The soil-like product from the parallel plant will be elevated by conveyor into the pmduct :
.lﬂadmg bin and Eravity dlscharged into delivery trucks.

_ The product loading bins for afl three systems will be sized for the same retention time
- and will hold no more than a 30-minutes production supply.

6.3.2.4 Operatienal Uncertainties. Although a facility and treatment process may
be extensively tested, unforeseen difficulties may arise during full-scale operations. Some
Ancertainties, however, are predictable, and addressing these potential problems during the pﬁot
. plant testing is recommended. Specific difficulties may mclude
. Raff'malé pumpabilitjf.

» Radon removal. |
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Mixing.

Additional waste processing.

Raffinate sludge pumpability-is only assumed at this time. The estimated water
content of 70% to 75% is based on engineering judgment. The presence: of a
flocculent can decrease the raffinate pumpability, as was observed in the on-site "
bench-scale testing. The selection of the proper flocculent is crucial and i is discussed
funhermSccm:msSSSandﬁBS :

¢ Radon removal technology is available in the form of adsorption on a.catbon bed
where the captured radon decays to Pb-220, which attaches to the carbon for about
22 years, when the Pb-220 also decays. .It is obvious that used carbon must be
disposed ofmthcd:sposalocli The uncertainty lies in the best location for the
radon removal system. During on-site bench testing, it was found that disturbing the
raffinate sludge created radon emissions. Disturbing the sludge begins with the
dredging and continues through flocculent mixing dewatering, and raffinate puraping
into the CSS plant storage tanks. mmmpﬁrsmheamﬁmlmmm _
removal system, similar to that in the fead bins, at thcpnmary mixer, and possihly
at the product discharge areas. '

" Radon removal at the most intensive radon evolution points in the CSS process shtmld
be evaluated as part of the CSS pilot plant program, '

Muung is a very sensitive operation where the sequence of charging ingredients and
mixing time can play an important role in the guality of the product and in the uniformity of the
mix. The size of the batch, mmialwntnﬂlemeofﬂmmmeraudﬂwmmﬂfthcuunng is
also a very important issue. Nome of these items have been tested using the raffinate sludge or
related Weldon Spring waste. It is recommended that these uncertainties be investigated during
the pilot-plant testing program, ' '

Materials other than those listed in the Section 5.3.1.1 may require stabilization. Ash
pond and Frog pond, both located in the northern part of the plant, contain soil and sediment
contaminated by the former trinitrotoluene (TNT) and uranivm enrichment plant. Other areas
of the former plant also contain ‘elevated concentrations of contaminants in the soils that may
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require treatment by the CSS process. Additional soil characterization on site will define areas
and quantities of contaminated soil to be treated. '

Certain containerized chemicals and materials currently in storage in Building 434 may
be amenable to CSS processing. These materials have not been full]r characterized anad the
volume for pmcessmg is not defiried.

Bench testing should be prmrided to determine the necessity for further solidification of
_the above mentioned areas, and to include the results in the pilot testing program.

6.33 1‘_i'itri!'m::ativl:ll:l Prncess .

The objectives of vitrification are; (1) 1o stabilize the chemical constituents to minithize
their negative impact on the environment, and (2) to physically stabilize the raffinate siudge to
allow its placement into a disposal cell. Evaluations of these materials indicate that they can be
successfully vitrified. To treat the raffinate sludge, clay bottom, and quarry soils, the -
vitrification treatment plant requires integration of the following circuits: physical preparation
'{rafﬁnate and snﬂfclay], waste blending and storage, melter feed, meller product discharge, and -

ff-gas treatment. The operational activities associated with these circuits are described along
with those associated with melting additives, waste mixtures, and radon emissions control -
circuits, which may be required.

- The conceptual design presented in Section 5.3.3 is based on the evaluation of
alternatives for the above npemtiﬂna] activities. The evaluation of alternatives followed the
approach described in Section 3. These evaluations conmdemd many reguirements or cntena
such as the capability of the systems fo handle variouns apmtmnal uncertainties, product. quaill}r
criteria, environmenta) impacts, ability to implement the system, minimization of residual waste,
operational histories, and worker safety. '

. This.approach emphasized the use of MVE sessions to identify and evaluate various
ahernatives for the different design components in a consistent and well documented manner,

The foliowing sections present operational and functional aspects of the vitrification facility that
were evaluated.
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6.33.1°  General. The conceptual vitrification facility is similar to a medium-size
glass plant, coupled with a small mineral processing mill that has been enclosed to prevent the
escape of fugitive dusts and vapors. : :

The mineral processing portion of the facility consists of feed prepamation equipment
(screens, conveyances, dryers, and mills) and waste blending and storage equipment (preumatic
transfer, static mixers, and silos). The glass plant portion consists of melter feed eguipment
(pneumatic transfer and bins), melters, product discharge equipment (quench tank, conveyor,
and bins), and off-gas treatment equipment (particulate, acid-gas, submicron aerosol,
temperature, and high-efficiency particulate air (FIEPA). control devices). The mineral
. -processing portion of the facility accepts the dewatered raffinate, ‘clay bottom- material, and
quarry soils, reduces particle size to minus 1 mm {nominal), drys the wastes to approximaiely
 99% solids, and stores the final products for melting in quantities large enough to ensure that
the melters can operate relatively uninterrupted 24 hours/day for 365 days/year. '

The melter accepts the pretreated waste after it has been blended in a ratio that will
" ensure the proper composition for the required vitrified product, melts that material, delivers it
to a water-quench or "fritting” tank where it is rapidly cooled or frozen into a vitreous fritted
-product, and lifted from the tank to a product bin to await truck transport to the disposal facility.
Similar to glass industry melters, the melters in the vitrification facility are planned to operate '
essentially 365 days/year, except for planned maintenance periods (< 10%). Continual operation-
is advafitagecus, because it redvices downtime due to melter refractory fatigue related to freguent

thermal shock; continual operation also maximizes capital investment in the equipment.

The melter off-gas containing particulates (including radionuclides), acid-gasses (SO, and
NO,), and submicron aerosols (including volatile metals and metalloids), is directed to the off-
_ gas treatment circuits, which remove, destroy, or otherwise alter the off-gas to allow its release
to the atmosphere with strict adherence to regulatory requirements. The vitrified waste form is -
essentially inert'in the environment and placement in the disposal cell will provide added
protection. The vitrified product will have physical characteristics similar to a sandy soil
allowing its placement in the disposal cell with common earth-working equipment. '

6332  Operational Requirements. ‘Operation of the vitrification facility is

dependent upon coordination among the dredging and dewatering- operations for delivery of
raffinate sludge, excavation and delivery of clay bottom matesial, delivery of quarry. soils,
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delivery of additives, if they are later determined to be necessary, delivery of natural gas, and
water treatment plant operations, product transportation to the cell, and product placement in the
cell. ' '

6.33.2.1  Waste Materials for Processing. All waste materials for processing will
be delivered to the appropriate physical treatment circuits. The physical pretreatment circuits
are planned to operate two shifts per day, five days/week, 52 weeks/year, except during planned
maintenance shutdowns. Raffinate will be transferred from the dewatering facility at 80% solids
via a chain conveyor to the raffinate pretreatment circuit, therefore an adequaic supply of
dewatered raffinate must be made available at the dewatering facility. = Storage has been '
incorporated into the pretrealment circnit design fo atlow for nnexpected excavation of
dewatering downtime lasting up to one week, without causing the mekters to run out of feed
material. Soils or clay bottom material will be delivered to the soil/clay preparation circuit.
Soil or clay only will be accepted at any one time because the two materials will be processed
through the same circuit, with some operational modification required for ¢lay. This approach
‘maiches the planned excavation of these materials: clay will be processed when it is available
and quarry soils stockpiled at the TSA will be processed when clay is not available,

6.3.3.2.2 Additives. The current design does not include the need for melter
additives. Howevetr, it is likely that the addition of smali quantities of some simple additives
(waste glass) or fluxes (crushied lime) may be advantageous because possible reduction of
melting temperature, and therefore, reduction in consumption of natural gas. This concept is
further discussed in Sections 5.3.3.4.3 and 6.3.3.3.2. If such additives are used, it is hkel}r they
will be added to the process via the raffinate prepamtlm circuit.

6.3.3.2,3  Natural Gas Supply. An.estimated 4.5 x 105 Btw are required to.melt 1
ton of soil/waste. At the average throughput of 125 tons/d and assuming 10°/day. Beu/ft® of
natural gas, approximately 562,500 ft’/day of matural gas would be required. Similarly, a
maximum of 810,000 ft? is estimated to be required if operating at 180 tons/day. Discussions
with Laclede Gas Company indicate that this amount of gas easily could be made available and
would only requite the construction of a new gas main from the main road to the site. An EPA
Superfund Innovative Technology Evaluation report, however, (Ref. 117) contains resuits of a
cycolic melter demonstration having an energy consumption of 30.3 x 105 Buu/ton using namral
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6.3.3.2.4  Water Treatment. It is estimated that all water removed from the wastes
" during drying in the preparation circnits will require treatment at the site water treatment plant
(SWTE) prior to off-site discharge. Further testing of thermal drying, will be necessary o
determine the quality of the water condensed from drying aperations. ‘Depending upon the stage
of the dredging operations, spme of this water may tequire recycling to the raffinate pits to help

ficat the dredge. It is estimated that approximately 5.2 gal/minute would be produced by the

drying operations. This small amount of water might be vsed with little or 0o treatment in other
circuits in the vitrification facility, such as the off-gas treatment circiits or the product discharge
quench tank. Qther possibilities would be to install a small WTP at the vitrification facility or
use a portable WTP. ' y

6.3.3.2.5 Testing Requirements. The aiternatives for vitrified product testing
requirements during operations include (1) proving as part of pilot scale and full scale plant
startup that the vitrification process adequately destroys or immobilizes the constitments of
concemn before its implementation, (2) developing surrogate testing procedures that allow rapid
turmaround time and do not delay the placement of the product, provided it passed the surrogate
test; and (3) sampling and testing the product in regular batches, and waiting for TCLP test
results before placing the product into the disposal cell. The selected alternative is (o prove the
process prior to its implementation by establishing quality ¢ontrol parameters and associated
parameter values, The advantages of this approach are that the product does not require storage,
and treatment is not delayed by waiting. for the refative lengthy TCLP turnaround. If a rapid
surrogate test can be identified, the surrogate testing alternative would be. \rery attractive;
unfortunately, a sumgale test has not yet been identified.

Using data collected thmugh bench, engineesing, and p:lnt-scale studies to document that
the process produces an acoeptable vitrified product is eperationatly advamageous due to the
relatively long wrnaround time required for TCLP anmalysis. The vitrified product from each
shift could be stored temporarily until samples collected were shown to pass the TCLP criteria.
This altermative would require the storage of a shift’s production (nominally 47 tons/shift) for
approximasely 32 hours or four shifts. Such storage would requirc four or five bins of
approximatety 47 tons {bout 36 cu yd) E&pﬂ"‘lt}l' each. The product could be conveyed to each -
bin rather than to the truck loading bin, as shown in the conceptual design; this would not
inconvenience operations or significantly increase the mprtal and opemmg expenses. of the
treatment process.
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63.3.2:6  Product Disposal. Waste placement is scheduled to occur during one shift
per day, 5 days/week, while the vitrification facility is scheduled to operate around the clock,
7 days/week. This difference in operational time frames requires that the vitrified product be
stored for two shifts, 4t a minimum, and for two days during weekends. Vitrificd material does
not. require special storage or handling and therefore the product could stay in- storage
indefinitely. Section 6.2.5.3.2 discusses waste placement activities.

6.3.3.2.7  Other Requimmmls.

A. Suffing requirements. . It is estimated that the fo!luwmg staff will be required to
 operate the proposed vitrification facility..

Empiwn ﬂiuuﬂinnﬁnn Bascription m Shnft !!-

Process snginoer/plant manager responwille for avarall opsrations of the
witrifleation facility.

Farernan reepansible for direction of the cperational staff during procassing.

| Assintant forsmanirelist men who raports ta the forsman and has sinilar
regporwibiitios me the foreman.

Cantrol toom opetator wh rspiorta ta the plant manager.

E Plant operaicre who report 1o the faraman and A rasponstbls for actual plant E 6 B
| ocperation.

Laboratory technician responaile for nonducﬂnu- TCLP taats. rr-m uwmcd tn 1
be porformad in separate on-site laboretory.)

Maintsnarca - milwright/maltsr rapsinnan, machine rapairmen. ulantri::im. ' a 1 ¥ 1
plumber, slactronles spacinlier and hasvy aquipment mechanic who Hport 1o the
%ite madntsnanca foreman snd will b: saeigned 1o the vitrification fackitise on &

N periodic, but continual basis.

Tors

B. Worker protection. All labor activities will be performed in compliance with the site-
health and safety program. ‘The requirements of this program will be angmented, as
necessary, to ensure compliance with all worker safety guidelines and regulations.
Employees directly involved with plant operation and maintenance will be required
to wear Level C personal protective equipment (PPE) over their company provided.
work clothes. Level C PPE will include hard hat, hearing protection, safety glasses,
half-face respirator, Tyvek suit, neoprene gloves, and neoprene boots. Aluminum

" duct tape will seal the openings between the différent garments. Because selected
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" workers will be requued to wear a respirator, all operators must be certified for
respirator use by a physician. Al employees will participate in a medical
surveillance program. They will also be required to have completed a 40-hour
OHSA-approved hazardous waste operations training class in compliance with
29 CFR 1910.120. Supervisors will also be required to have completed an OSHA
eight-hour supervisors advanced hazardots waste training class in compliance. with
29 CFR 1910.120. - Any required site-specific radiologic training classes will also be
completed. Working in a relmvely high. level of personal protection will impact
employee productivity.

C. Quality assuranoefquahty control. ‘'The operation of the conceptual vitrification
faclhty will comply with the site Quality Assurance/Quality Control Program as
described in the Prgject Managemen: Contractor Quality Assurance Program
(Ref. 6}, This program will be augmentad as necessary, to document comphanm
with all regulaxor}r and performance criteria.

D. Site staff employees. The staffing requirements for vm-iﬁcanm facility operation
df:scnbed above will necessiiate an incremental number of additional site supervisory,
accounting, payroll, and human resources personnel. An incremental amount of '
time, perhaps | hour/day, of the site’s safety personnel will also be required to
perform routine safety inspections of the vitrification facility and of the emplnyees
work practices. Additionally, the drivers needed to transport waste to the facility,
to the stockpiles at the TSA, and to transport vitrified product from the facility to the
disposal cell are not included in this stafﬁng estimate. :

E. Office and change room requirements. The process engineer and the phm foreman
will need office space. This space could be located in the main site administration
building or, alternatively, in an office trailer. All workers will use the site’s locker
and shower facility and lunch room. Two complete change-outs of protective
clothing are anticipated. The workers will don their PPE as described above prior
to commencing work each day. They will doff their PPE prior to eating luach, and
change back into protective clothing prior to recommencing work after lunch.

6.3.3.3 " Plant Operations. The operation-of the vitrification facility encompasses
a number of integrated treatment circuits: waste material acceptance, delivery, and preparation
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circuits; waste storage and blending circnits; melter feed circuits; melter circuits; product
discharge circuit; and off-gas treatment circuits. Figure 5.3.3-2 shows the relationship among
these circuits. The facility is designed to. meet the functional and performance requirements
listed in Section 5.3.3.2 and easily process the site wastes in approximately four years; the
treatment rate of the facility could theofetically be increased to accommodate the processing of

the wastes in approximately 2.75 year by simple modifications to its operation; no significant

mechanical modifications would be required. Operational requirements to reduce trestment time

would involve more shifts per day and/or more days per week to operate the material

pretreatment circuits, thus increasing the waste material, fuel, and air fieed rates to the melters;

cotresponding increases in the electrical needs, water output to the water treatment plant ami :
total annual and shurt -term ernission releases would a]sn OCCur.

The circuits described in this section were selected by evaluating the altematlvﬁé
described in Sections 3.3 through 3.8. These alternatives and their respective admtages
dlsadvantagﬁ are discussed and pmvidad in tabular form in the following subsections.

6.3.3.3.1 Melter Circuits.. An MVE session was hﬁld to evaluate the melter

technology that would be used in the conceptual design for the vitrification of selected WSSRAP

wastes. Evaluation and selection of melter technology is central to the design of the vitrification
facility because it potentially impacts other major portions of the facility, particularly the off-gas
treatment system for the melters, and to a lesser extent, the physical pretreatment circuits for

.the waste. Evaluvation criteria were determined and then used to formulate melter altnr;ﬁtivﬁ,
.~ wwhich were ranked according to their applicability to the WSSRAP. Fossil-fuel heated ceramic

melter (FFHCM) technology was selected as the optimal melter technology for the - site
conceptual design, followed closely by plasma arc torch (PAT) technology. Joule-heated
ceramic meiters (JHCM) technology was a distant third, These three technologies were
determined to be capable of treating selectad site wastes. This section of the TID summarizes

. the MVE session, and then provides an overview of each of the three vitrification technologies

deemed potentially applicable to the WSSRAP. Tabular summaries of the MVE, quality
assurance (QA), and data needs evaluations are presented in- Tables 6.3.3-1, 6.3.3-2, and
6.3.3-3, respectively.
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The following criteria were used-td evaluate the selected technologies:

.

.ThepmductmustpasstheTCLPtnst.

The technology must be capable of treating raffinate siudgc ¢clay bottom matemal
quarry soils, and containerized wastes.

The technology must be able to meet the target threughput rate of 125 tons of
pretreated waste per day.

Technologies using fossil fuels for energy sources would use patural gas.

Technology must be commercially availahle..

Melter technologies formulated and evaluated were:

Fossil fuel-heated ceramic melters (FFHCM)
Inductively heated pot melters (IHPM)
Joule-heated ceramic melters (JHCM)
Plasma arc jorch devices (PAT)

Slagging incinerators (SD)

Criteria were developed to evaluate the above technologies, The criteria considered
during this development phase of the MVE session were ranked, in order of relative importance:

The minimization of residual waste.

The relative state of development of the technology.

The impact of a system failure. '

Additional treatment requirements.

Flexibility in accepting feed with varying chemistry.
Requirements for physical pretreatment of waste prior to meltmg
The mechanical availability of the melter.

Maintainability.

Relative product quality.

“Ease of operation.
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. Energy conservation.
s Ability to accept other wnstes

These ctitetia were compared 1o each other and, using a numerical system, weighted in
order of importance, The first seven criteria listed abave (major criteria) were used to evaluate
the alternative melter technologies. The last five criteria listed (minor criteria) were numerically
ranked much lower than the others, and were not used in the initial alternative evaluatmns but
were considered durmg the mcmnmml advantages/disadvantages evaluation,

Bach melter altematwe was scnmd using the above major criteria. The final rankmg in
order of preference is PAT FFHCM THCM, IHFM, and SI.

| The PAT technology ranked first followed closely by FFHCM. Note that by score alone,
the inductively heated pot melter (PM) technology ranked higher than the JHCM technology,
but the relative difference was less than 5%, which is probably within the error range of the
MVE method. After a final evalnation of the numerical results, and considering the miror
criteria, the JHCM technology was determined to rank above the IHPM: ischnology.
Considering which technologies were commerciaily available at scales that could treat site wastes
and consistently produce a desirable product, the PAT, FFHCM, and JHCM technologies
remained as contenders, The JHCM technology was ranked a distant third because of the
potential for creating a soluble immiscible sulfate phase, which conld contain enrichments of
gontaminants of concern, and the need for a very consistent and well characterized feed to satisfy
melter operational requirements, '

PAT technology has some minor technical advantage over FFHCM technology: ability |
to accept less extensively pretreated feed materials, slightly better acceptance of other waste.
materials, and conceptually smaller volume of off-gas requiring treatment. Both the PAT and
the FFHCM technologies were capable of vitrifying site wastes; bowever, when cost was
considered, FFHCM easily became the technology of choice, Bach of the vitrification melter
technologies is described in the Phase I Engineering Anatysis of Remedial Action Alternatives
© (Ref. 48 and Ref, 49}, Cost estimates from the Phase I Engineering Analysis of Remedial Action
Alternarives indicate treatment costs for site wastes to be approximately $100,000,000 for PAT
(and JHCM), and $65,000,000 for FFHCM. The MVE scssion, therefore, recommended tha
FFHCM vitrification technology be chosen for CDR design efforts,
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6.3.3.3.2  Additives and Waste Mixtures. The alternatives evaluated for modifying
the chemistry of the waste forms to make them amenable to vitrification included the use of no-
" additives and waste blending and the use of standard glass-forming reagents. The criteria used
for the evaluation along with other information is given in MVE Tables 6.3.3-4, 6.3.3-3, and
6.3.3-6. The alternative selected for this design is the blending of waste materials without the
use of glass«fonmng additives. The advantages of this alternative include the minimization of
final waste tonnage and volume; lack of requirements for additive delivery, storage, handling,
and blending: that it does not exacerbate the formation of an immiscible sulfate phase with the
related . potential for product failure of the TCIP and corresponding additional treatment
reguirements for this phase should it oocur; and lower cost. '

~ Pretiminary bench-scale vitrification testing of site wastes has been conducted (Ref. 33,
‘Ref. 34, and Ref. 30). The results from these tests indicate that site soils will meli at
approximately 1400°C and form a vitrified product, but that soil/clay must be added to the
raffinate sludge to produce a desirable vitrified product.: The addition of soil to the raffinate is
necessary, because the raffinate is silica deficient, and the soil/clay at the site is silica rich and
must also be treated. Therefore, it is advantageous to mix soil/clay and raffinate to facilitate
treatment of the raffinate instead of simply adding silica from clean sand or waste glass. A wide
_range of raffinate and soil mixtures were tested, and the results indicate that as little as 30% (dry

" weight) soil is needed to vittify the raffinate and produce an acceptable product that passes the

TCLP as previously shown on Table 5.3.3-1. It is unlikely that such a high raffinate loading -.
would be necessary, as soil and clay exist at approximately twice the weight {dry) of raffinate
at the site and all of this material is slated for treatment.

It is 'also advantageous to mix the rafﬁnata and soil for energy consumption and
processing concems: the blended material melts at a lower temperature than soil alone and has
_ a lower viscosity. The melting temperature and viscosity are functions of the actual blending
" ratio. A 50:50 blend melts at approximately 1250°C and has a viscosity of approximately
900 poise. At 1475°C the viscosity drops to approximately 200 poise (Ref. 34). Those melting
conditions are tolerated by available fossil-fuel-fired ceramic melter (and plasma arc torch
melter) equipment designs. Other melting data including viscosity changes with composition has
been generated during testing by Duratek/Vitreous State Laboratory-Catholic University of
America (Ref. 33 and Ref. 80), but as yet, has not been reported in detail; more detailed bench-
scale testing must be conducted to evaluate the variability of melting parameters due to variable
blending ratios and waste compositions.
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While it is assumed that the raffinate will be blended at a 50:50 matio with soil or clay
and that soil or clay may have to be melted alone when raffinate is unavailable, it may be -
. beneficial to add some simple flux such as limestone to the soil/clay to redice its melting
temperature and viscosity for operational purposes, such as increasing melter life and decreasing -
melting temperature, and thersfore, energy consumption. In all Iikelihood, raffinate would be
used as sparingly as possible. It is likely that soils or clay bottom material will exist at the end
of the treatment campaign without taffinate available as a flux, and other materials such as
crushed limestone will be needed.

Melter technologies, such as JHCM, which rely on electrical ¢conductive heating to -
achieve melting of waste materials have more stringent feed chemistry requirements than
FFHCM technology, or PAT melters. The electrical conductivity of a melt must be within a
relatively narrow range for a JHCM system to operate effectively (Ref. 33, Ref. 34, Ref. 80,
Ref. 118, Ref. 119, and Ref. 120). In order to accommodate this range, melt modifiers are
typically added to the waste feed. These modifiers are typically combinations of NaQO and B,0,
~ at a total additive amount of 10% {dr:,r weight.) or greater,

Bench-scale testing of the site 50:50 and other raffinate to smlfcla}r blends, with the
required additives for the use of JTHCM technology indicate that an undesirable immiscible
sodium sulfate phase forms during melting (Ref 33, Ref. 34, and Ref, 80), The formation of
this phase is undesirable for a aumber of reasons, Most importantly, this phase isn’t inert, is
zeadily soluble, and therefore not likely to pass Jeach test critenia, including the TCLP, as many
Resource Conservation Recovery Act (RCRA) constituents of the waste are unfavorably
partitioned into the suifate phase (Ref. 33 and Ref. 80). ' :

_ Further bench-scale testing is required to adequately assess the correct waste blénding
required for vitrification of site wastes. Such bench-scale testing includes further
characterization of the waste materials as to their chemical properties. Alihough a large amount
of information exists regarding the composition of trace constituents in the waste materials, litde
is known about the bulk chemistry of these wastes. After further characterization of the site
wastes, two types of crucible melt tests are recommended te further prove the robustness of the -
proposed vitrification process: end-member melt tests and bulk meli tests. End-member
crucible melt tests should be desigried and conducted 1o show that the blend of waste materials.

- chosen for vitrification treatment of site wastes is robust enough, given the known variability in -
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the chemical constituents of the wastes, to consistently and predictively produce a vitrified waste
form having acceptable process and product characteristics.

Previous work by both Pacific Northwest Labomatory (PNL) and Vitreous State
Laboratories (VSL) has shown that a number of sité waste blends appear to produce acceptable
waste forms. The relative’ amounts of site soil and clay solids to raffinate siudge solids are
currently estimated to be approximately 2:1. The raffinate is currently believed to coatain more
nfﬂmﬂuxtypcnfmnsumcntsandmmﬂals, and due (o the advantage of adding this
" material 10 the soil/clay material to reduce melting temperatures of the soil/clay (and therefore
energy, off-gas treatment, and other costs), that the raffinate to soil/clay blend ratio would
ideally fall between 50:50 and 35:65. Efforts should be directed af preparing end-member blend
compositions which reflect bath the extremes in RCRA metals and arsenic, major element
chemistry, and other constituents of concern for melting (80, F, NO,). These waste bleads
should then be melted in ¢rucibles and subjected to tests such as-the TCLP and the Product
Consistancey test (PCT) tests. Evaluation of resuits of these (ests will determine the robustness
of the mixtwres, and the process in peneral. During and after melting of the blends, other
information such as melt temperature, melt viscosity, the development of immiscible phases,
degree of devitrification, and mineralogic form of the product should be collected. This -
information will be used to assrst in the design and operation of a vunﬁcamn facility.

Bulk melt crucible tests should be designed and conducted to pmvide: an adequate amount
of vitrified site wastes that reflect both the “average™ vitreous product and *highest™ anticipated
radioactive pmduct from the vitrification of site wastes. These pmducts will be mhjected to 2
variety of tests including ladml emanation testing.

~ Should vitrification be the chosen remedial treatment technology, another group of bench
tests recommended to formulate a nonmadicactive surmogate mixture of materials mimic the
behavior of the site wastes and appropriate blends. Such a surrogate coukd confidently be used
for engineering-scale testing at 4 scale large enovgh (nominally 20 tons/day) to accurately reflect
operational conditions of the conceptual vitrification facility at the site. The use of surrogate
material would circumyent any problems associated with radionuclide contamination of vendor
owned equipment and could potentislly be tested by a variety of vitrification equipment vendors.
‘Fhe reason for using such a nonradioactive surrogate material for engineering testing is that this
scale of unit would be required to operate continuously over a relatively long (a few days) period
of time. Such operation with actual site materials would likely constitute treatment of hazardous,
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radioactive, or mixed wastes and could create a significant permitiiig problem and potentially
undesirable negative public opinion for a location other than the site. Such problems with the
use of actual site materials conld be minimized by the construction of & pilot plant at the site,
but design and operation of such a pilot would also benefit greatly from engineering testing with
surTogate materials. Engineering testing with surrogate maserials is likely to save the U.S..
- Department of Enetgy (DOE) both time and money. :

6.3.3.33 Material Preparation Circuits. The present information suggests that the
raffinate sludge, clay bottom material, and quarry soils shated for vitrification treatment will
require pretreatment before introdaction to the melter circuit. This pretreatment includes the
physical dewatering of the raffinate sludge to nominally Sﬂ% solids and drying and sizing of all
of the wastes to be vitrified. Two alternatives for material preparation have been considered;
(1) thorough drying and particle size reduction of alt waste materials scheduled for treatment,
and (2) no preparation, feed wastes as received (raffinate) or with minimal screening {soils) or
other treatment. The results of the evalnation of material preparation alternatives using MVE,.
observational, and data quality ubjemves methods are gwcn in MVE Tables 6.3.3-7, 6.3.3- 3
and 6.3.3-9, respectively.

Physical dewatering of the raffinate is the subject of Sections 5.3.5 and 6.3.5 of this
report. Various Fegsibility Study support studies (Ref, 34, Ref. 121, Ref. 122, and Ref, 123) -
indicate that it is advantageous to attempt such dewatering for both processing and economic

_considerations. For example, it is advantageous to remove some of the soluble constituents such
- as nitrate, fluoride, and chloride from the raffinate sludge to reduce the amount of acid gasses
that require treatment in the off-gas system. If such rémoval is not affected by dewatering, these
compounds can be treated in the off-gas system. It is simpler, however, to partially remove
them, if possible, during a physical dewatering step. Additionally, feasibility study sensitivity
studies have indicated that it is cost effective to physically remove some of the water from the
raffinate sludge, followed by thermal removal for the remainder, rather than to thermally remove
all of the water. However, if dewatering to 80% solids content is not practicable via physical-
dewatering methods, the thermal drying technigues in conjunction with other pretreatment
circuits presented here could be used to increass the solids content of the raffinate to the desired
Jevel. The remaining pretreatment requirements and their related process circuits are discussed - -
-in this section. :
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Conceptually, current plans are to dry all of the wastes to be vitrified to appmxmmtely
99 5% solids and reduce their particle sizes to nominally minus 1 mm. One drying and sizing
circuit will be designed exclusively for the pretreatment of dewatered raffinate sludge and
another for the treatment of both clay bottom material and quarry soils. An iron debris removal
* system has been incorporated into these conceptual designs to mitigate fouling of drying and
sizing eqmpmsnt '

It is appropriate at this pomt to dlscuss the ovr.rall philosophy for waste. prefreatment.
Waste pretreatment consists of two separate tasks that may or may not be conducted
_simultaneously: drying and size reduction of the melter feed. It appears to be prudent to dry
the feed to the melters for a number -of reasons. First, melters currently in operation at
industrial scales equal to that required for site waste vitrification (nominally 100+ TPD) use
fead materials similar in composition to site wastes, and these feed materials are also used in the
glass-making industry. All ghss—makmg feed materials used, regardless of melter type (FFECM
or JHCM), are dried prior to melting. This dryness allows for more accurate monitoring of the
blending ratios of feed materials and results in consistently good product quality. Drying of feed
materials is aiso. beneficial in that blending of two dry solids (raffinate and soil/clay) is
operationally simpler and more efficient than blending one relatively sticky material {clay) with
a relatively fluid material (raffinate). Therefore, from a product n:[uallt:,r standpomt feed drying
1% appmpnate for the vitrification of site wastes.

Se:cnrndlf,r, any water remaining in the feed to the melter wil] generate high temperature
steam. A large volume of this steam would necessitate handling much larger volumes of off-gas

in that treatment circuit. Again, treating this steam in the off-gas circuits can be done but would

likely require larger and more costly equipment and generate an increased amount of residual
waste in the form of scrubber blowdown liquors to be handled. Slurries having very small solids
content (5%-25%) are directly introduced to melters in the vitrification of spent process fluids
from high level nuclear materials processing (Ref. 123), These solids are greaily diluted (5-
20X) with dry fritted glass formers to form a vitrified product. These high level waste streams

are also very weil characterized and have consistent chemistries when compared to site wastes. '
The amount of glass produced from such processes is on the order ‘of a few tons per day, which
is much smaller than that required for site waste vitrification. Therefore, the current design for
the vitrification facility for site wastes includes feed drying as a pretrcatment requirement.

Vendors of the FFHCM, PAT, and THCM technologies are planning engineering- and pilot-scale
programs at other DOE facilities 10 evaluate melting of slurries of waste materials-to determine
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operational unpacts of such to thmr ineliers; this toplc is dwcussed further in Section 5.3.3.4.2,
Melter Circuits.

| Similar arguments can be made for the size reduction pretreatment requirement for site
‘wastes. Again, regardless of melting technology (RFHCM or JHCM), the glass industry uses _
feed that is uniform and fine grained (nominally, minuy I mm). A uniform fine-grained material
melts more rapidly and uniformly than 2 material of variable grain size and is much easier to
monitor and blend, thus creating a good quality product. Uniformity problems can be somewhat
minimized through the use of a glass residence tank. Further melting can take place in this tank,
and the resulting melt may become more homogeneous, Essentiafly, a trade-off exists between
particle sizé and melting and glass formation time. The reliance upon such a tank to improve
uniformity for melting a feed of significantly variable chemistry may not be advisable for site -
waste. Such a tank may, as discussed in Section 5.3.3.4.2, exacerbate the unwanted formation
of immiscible phases in the melt. The PAT systems are currently believed to be more robust
in' their ability to accept larger sized materials than either the FFHCM or the JHCM melters.
This is due partially o the higher melk tempemturés achieved with a PAT system, and partially
because of the bowl-like mmplm!hgy of the PAT reactor (in Retech’s system), which is
somewhat analogous to the glass residence tank mentioned previously, Vendors for FFHCM,
PAT, and JHCM technologies are also planning engineering- and pilot-scale programs to
evaluate melting of waste materials with variable grain sizes to determine their operational
impacts, and to determine the quality of the product prodoced in their melters. This is also
discussed in Section 5.3.3.4.2 Meher Circuits. ' '

As with ail developing technologies, advances in design and operation improve those -
technologies, and it is expected that such advancements will in time allow for the vitrification
. of waste materials with less rigorous pretreatment. At this juncture, it is appropriate to include
the waste pretreatment requirements of drying and sizing in the site vitrification conceptual
design until technological advancemients are made that negate or reduce these pretreatment.
‘Tequirements.

Information from the chemical solidification/stbilization MVE session (Ref. 122) has
been used in the design of some of the pretreatment circuits. The raffinate pit clay bottom
material will likely require more extensive pretreatment than the quarry soils. Althovgh this -
material has not been well characterized, it is prudent to consider that at an in-place moisture
‘content of approximately 20% of this clay-rich material may be very difﬁi_:ﬂt to handle and
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" process within a size reduction facility. For example, a wet clay could agglomerate into
relatively large balls that could adhere to screw conveyor biades, screens, and melter paddles,
causing operational problems. Consequently, it is presumed that staged drying of this material
1o mistimize its cohesion will be required. Clay bottom material will therefore be disaggregated,
passed through a screw-type indirect hot-oil dryer and then through 2o unpm:l crusher o 2
covered temporary storage pile prior to final size reduction and indirect drying for Imelte:r' feed.

The quarry soils will be passed over a scalping grizzly, through the impact crusher to the -
covered temporary storage pile prior to final size reduction and drying for melter feed. Only
o circuit is required from the impact crasher through final size reduction and drying for the

_treatment of quarry soils and clay bottom material, since it is likely only one of these materials
will be processed at any given time. This circuit has been designed to accommodate the
vitrification of soil and clay at rates consistent with the vitrification of this material blended with
raffinate or vitrified alone, i.e., 490 tons of solids per week (blended) and 980 tons of solids per
week (alone). :

The raffinate sludge requires a dedicated pretreatment circuit due to its different handling -
characteristics, as compared with soil/clay, and to the need to blend it as a dry solid with
- soil/clay dry solids prior to vitrification. This circuit assumes that the maffinate sludge will be
delivered to the pretreatment circuit at a rate of 490 tons of solids per week and will have an
average of =80% solids content. As stated previously, if the raffinate dewatering facility does
not achieve the goal of 80% solids, the drying equipment in this pretreatment circuit can be
modified to accommodate whatever ‘physical- dewatering is practicable, if any. Dewatered
caffinate will be introduced fo this circuit through an impact crusher for defumping before
conveyance to & covered temporary storage pile prior to final drying and size reduction for
melter feed. : '

Indirect drying of all waste materials will be required fo minimize off-gas treatment
requirements and has been incorporated, wherever possible, into the vitrification conceptual
design. All grinding and conveyance circuits are designed as enclosed units to-mitigate fugitive
dust emissions. All dry waste storage bins have HEPA filteation units to mitigate fugitive dust
emissions. All pretreatment circuits are sized to require operation during two eight-hour
shifis/day for § days/week and 52 weeks/year to feed mekers for 24 hours/day, 7 day/week, '
52 weeks/year operation at 80% of vendor quoted capacity. The capacity of the pretreatment
circuits can be easily increased to allow for higher melter throughput by occasionally adding a

milugereljoanne\cdrissction B33 &-123




030824

shifi. The rotler mills are adjustable &nd_allow for variability in the physical characteristics of
the material to be ground to achieve the desired final particle size. The indirect oil-heated screw
‘dryers also allow for variability in feed moisture content by ad_]ustmmt of the oil temperature
and its flow rate through the dryers.

6.3.3.3.4 Radon Conirol. The relationship of madon emissions to vitrification
treatment has not been evaluated. Radon is one of the prime radiologic hazards at the site and
. it is likely that any radom remaining within waste to be vitrified would be released during
vitrification to the off-gas system. Control of radon in the off-gas treatment system is the least
practicable solution for radon control (see Section 6.3.3.3.8); control of radon or its removal
prior to melting is advantageous and is discussed in Sections 6.3.2.3.3 and 6.3.5.3.3 for wet
materials. Control of radon during mixing or agitation of the waste materials by removal of .
entrained gases and passing them through carbon to allow attenuation is the most practical radon
control solution. Such control would likely occur during a nomber of remedial operations such
as excavation, dewatering, storage, drying, and further storage prior to vitrification treatment.
However, radon emission from solids during melting must be evaluated through additional bench
. and pilot testing. After vitrification, radon emissions are greatly reduced and are not likely to
require control if placed in a relatively short time period (i.e., hours) (Ref, 34),

Minimal data has been collected to date that can be used to evaluate radon emissions from
the above unit operations (G. Schmidt, August 12, 1992, Appendlx A). This dats could be
applied to the estimation of radon emissions from excavation-and possibly dewatering activities,
but more information is required to accurately assess the radon emissions from dried waste
forms and agitation required to release radon from stored wastes prior to vitrification. It is
currently anticipated that radon control would be limited to carbon filters installed on enclosed
waste storage units, if radon removal is determined to be required and effective at these points.

6.3.3.3.5 Storage and Blending Circuits. Alternatives for storage of waste
materials were not evaluated in detail because the relative simplicity, operation, and good
availability of a variety of bins, silos, and other storage types. These devices must be enclosed
for dry materials and have adequate capacities, Storage capacities that are estimated to be
required for the contisued operation of the facility are discussed later in this section. Staged
storage is advantageous because it allows the vitrification facility to operate uninterrupted during
periods of downtime in excavation activities because of equipment failure, inclement weather, -
or labor problems. The staged storage also allows the mekter to n]iemlﬁ continwally for periods -
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of downtime during equipment failures in waste pretreatment circuits. Staged storage is an
important concept for vitrification, because melter downtime is usually related 1o failures of the
refractory, which is greatly exace:rbaled by frequent thermal shock created during start-up and
- shutdown of operations. :

Alternatives considered for waste blending included mechanical and static blenders; static
blenders were selected for the design. Advantages of static blenders include minimal
maintenance requirements, consistency in operation, and lack of power requifements. It is
currently thought that physical flow controllers will provide adequate waste melering accuracy
and precision; these flow controllers will also generate real-time blending information to the
operators, which will support treatment quality assurance requirements and allow the operators -
to modify the waste blending strategy, as required. Specific data on the exact nature of blending
required for vitrification does not yet exist; it is recommended that such information be collected
during er.gineering- and pilot-scale testing programs.

Waste materials wilt be temporarily stored at three separate locations within the facility
prior to vitrification. A minimum of 9.6 days of waste is stored within the pretreatment ciscuit
plus 2 minimum of 5.8 days of pretreated melter feed aliows for a total storage capacity of a
minimum of 14 days of waste materials. The following discussiom outlines the storage and
blending requirements for each of the three waste forms, quarry soils, raffinate pit clay bottom
material, and raffinate sludge.

Quarry soils. The quarry soils will be stockpiled at the TSA after excavation of the
quarry. A front end loader equipped with a 5 cu yd bucket will be used to transfer quarry soil
to the VIT pretreatment facility where it will be screened, crushed, and then mmreyed to a
covered temporary storage pile which will accommodate 1500 tons of as received soil (80%
- solids), the equivalent of 1200 tons of dry soil (100% solids), or 9.6 days of melter feed, when
vitrifying soil alone, or 19 days of melter feed when vitrifying soil blended with raffinate.

Quarry soil will be conveyed as required from the temporary storage pile to the final drying and
size reduction circuit and then pneumatically transferred to one of two 300-ton storage silos,

‘which hold 600 tons or the equivalent of 9.6 days of melter feed when vitrifying quarry soils
blended with raffinate, or 4.8 days of melter feed when soil is vitrified alone. ‘This silo will
then pneumatically transfer pretreated soil through the static mixer to one of four 45-ton melter
fesd bins (two per melter, each equipped with Joad cells) on demand. These 45-ton bins store
the equivalent of about one day’s melter feed. Therefore, when this storage and pretreatment
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system is operating, approximately 14 days of melter feed is internally available. During periods |
when the clay bottom material is excavated, o:;i.mrr",.r soit will not be accepted at the vnnﬁcaticm
pretreatment circuit. :

QIMQm__mmial The raffinate pit clay bottom material will require some
stockpiling immediately following its excavation, Clay bottom material will then be introduced
to the VIT pretreatment facility by a front-end loader equipped with a 5 yd* bucket, where it wilt

be initially disaggregated, partially dried, crushed, and then conveyed to the above mentioned - '

" covered temporary storage pile which will accommodate similar amounts of clay bottom material
as it does quarry soil. The clay bottom material will be handled and stored in the same manner,
using the same freatment circuit as for the quarry soil.

Raffinate Sludge. The dewatered raffinate sludge will be accepted at its dedicated
pretreatment circuit, delumped, and conveyed to a covered temporary storage pile, which will
accommodate 750 tons of as received (0% solids) material, the equivdlent of 600 tons of dry
raffinate, or 9.6 days of melter feed. It will be conveyed, as needed, to final drying and size
reduction and then be pneumatically transferred to a 300 ton storage silo or the equivalent of
4.8 days of melter feed. This silo will then pneumatically transfer pretreated saffinate through
the static mixer to one of four 45-ton melter feed bins (two per melter, each equipped with load
cells) on demand, ‘These 45-fon bins store the equivalent of about 1 day of melter fead. Again, .
when this pretreatment and storage system is operating, approximately 14 days of melter feed

s intemally available.

_ The availability of a minimum of 9.6 days meker feed in the initial storage piles is
somewhat aﬂ}itra.ty, but is a reasonable quantity of material to have on hand in the event
weather, equipment, or labor problems should stop excavation activities at the site. The sizes
of the storage equipment could easily be changed to accommodate some other capacity if so
desired. The bins have been sized by estimating densities of the material 1o be stored. If these

estimates are significantly different from test results durmg final deslgn efforts, these bins can
gasily be resized.

6.3.3.3.6 Melter Feed Circuits. Two aliematives were considered for melter
feeding systems: mechanical systems and pneumatic systems. Pneumatic systems were selected
for the design; however, both systems could be adapted to the vitrification facility. Pneumatic
systems are advantageous for a number of reasons, including their vse of positive air pressure
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to_transfer feed to the melter and their minimal amount of mechanical equipment requmng o

* maintenance. - FFHCM systems have a back pressure that must be overcome for this feeding 1o
oceur; therefore, pneumatic systems can be casily adjusted o overcome a variable back pressure
that may come from.the operation of melters at variable throughput. Mechanical systems, using
equipment such as screw feeders (conveyors) with pressure fitings, could be used,. but would
require high maintenance and periodic replacement of many of the moving parts; paeumatic
systems have lcrwer mamtenaﬂce reqmremmus, and therefnm less anucjpated down time.

The pneumattc feed systems, one for each melter, include piping and mnnecunns to each
of the storage bins for each melter. Connections at the melter include one-way check valves to -
allow flow from the bins to the melter, but not back flow from the melter into the feed system.
Connections at each melter storage bin allow the melter so be fed from either of the bins. Tf one
of the bins went out of service for a period of time, the melter could be almost continually fed
from the other bin with downtime occurring only during that bin’s filling cycle, which. is"
estimated to be less than 0.5 hour. This flexibility, again, lends robustness to the dmgn

The previous discussion' did not-address the introduction of other types of feed material

such as drummed liquid or solid wasté, or the introduction of limestone for melting with |

soil/clay when raffinate is not available, if such should be determined to.be advanmtageons. The
vitrification system will be capable of treating an as yet undetermined amount of site wastes
other than the raffinate, soil, and clay bottom material. Iti is anticipated that these materials will
_include umused process chemicals such as the tributyl phosphate, that may or may not be
radioactively contaminated, but will need to be disposed of during site remediation. These .
materials may. be liquids or solids, It is anticipated that the solid materials would be bled into
an appropnate point in the appropriate solid pretreatment stream (raffinate or soil/clay) as
determined by their chemical constituents. Liquid waste materials, again d&pemdmg upon their
composition, could be fed in small quantities into the final drying and sizing circuits for the salid
ar possibly injected directly into the meher.

Limestone or other fluxing material should be melted with soil/clay when raffinate is niot
* available and the soil/clay would otherwise be melted alone, it is anticipated that this flux.mg
material could be added via the raffinate circuit, and additional or more complex or costly
. pretreatment, storage, and delivery systems would not be needed. . Crushed limestone {minus
4 in.) could be added directly to the feed hopper for the impact crusher at the front end of the
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raffinate pretreatment circuit, Real-timé'adjustmem of the meit temperature would allow for any
blend and melt temperature aberrations which might occur during transition between feed blends.

6.3.3.3.7 Product Discharge Cireuit. The fritted product was determined to be
optimal for the conceptual design because it is likely to meet performance criteria, is stable at
ambient temperature, will not shatter and create a working hazard, and can be easily handled
using conventional earthworking equipment. Other products, such as shaped or containerized
forms, are also viable waste forms. These waste forms. would require additional unit processes.
Specialized handling would also be required for these alternate waste forms during waste
placement within the disposal cell. The evaluation of alternatives for the product discharge
system is given in tabular form on MVE Tables 6.3.3-10, 6.3.3-11, and 6.3,3-12.

Using the selected alternative, molten waste glass will exit each melter in a stream that
is directed to a common fritting reservoir. This molten glass will be quenched in a water bath
in that reservoir to produce a frit. The water in this bath will be cooled in a cooling tower and
recycled back through the quench circuit until the dissolved solids content increases to the point”
" where it may threaten to damage pumps or other related equipment, The frit will be lifted from

each melter’s fritting reservoir to a common temporary storage bin by a screw conveyor system
that will also remove dminable water from the fric. The temporary storage bin will
accommoxdate 15-tons of fritted glass or the equivalent of approximately two hours of melter
production, If necessary, a simple draining reservoir within the temporary storage bin could
accommodate any additional drainable water, if it should exist. The temporary storage bin is
equipped with a remote dump system to load trucks which will transport it to disposal. This
damp system will be monitored by the operator who will be in communication with the truck
driver via radic. The trucking capacity must be greater than the 15 ton capacity of the bin. .
This can be accomplished by having: (1) one 15-ton truck make a trip beiween the melters and
the disposal once every 2.5 hour, or (2) having more trucks with less capacity make the trip
- more frequently, or (3) one track with more capacity could operate less frequently. .

633338 Off-Gas Treatment Circpits. The conceptual design for the FFHCM
vitrification off-gas system is based on the assumption that the off-gas consists of large particles,
submicron aeroso! composed largely of condensed volatile metals, and acid gases, as is the case

‘for all high temperature waste treatment processes. Furthermore, throughout this conceptual
design attempts are made to minimize nonvitrified residual wastes by recycling waste streams,
such as scrubber sludge and HEPA filters, to the melter to the preatest extent possible.
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However, since volatile and semivolatile metals and metalloids vaporize at melter temperatures,
they would build up to unacceptable levels if not removed. Therefore, a key design feature of
all systems considered for this application is capture and recycle of larger, entrained particles
by a primary scrubber of moderats, size-controllable efficiency, followed by high efficiency
scrubbing of submicyon aerosol, highly enriched ins volatile metals, which is then removed from
the system. ' '

Off-gas treatment systems smust be designed specifically for the overall system that they
will be used with. - These systems must be designed to accominadate the type and amount of
particulate matter, volatile metals and metalloids, and acid gases that are the function of the '
material melted, its physical and chentical characteristics, and the melter and type of fuel used.
For example, the seemingly slight differences in meiter equipment morphologies can have a
significant impact on the type and size of equipment selected for off-gas treatment. Additionally,
specific information regarding the actual composition of such an off-gas resulting from the
vitrification of site wastes does not yet exist. Estimates of the composition of such an off-gas
have been used for this conceptal design; however, these estimates cannot be relied on for
design of the actual off-gas treatment system. Engineering- and pilot-scale test results must be
obtained prior to design of the off-gas treatment system for full-scale production. For these
reasons, the discussion of off-gas treatment circuits required for vittification of site wastes is
largely limited to a discussion of systems that represent different off-gas treatment strategies,
rather than detailed discussions of optimal equipment selected for design. '

A modified value engineering session was held to evaluate the off-gas treatment '
technology best suited for use with a FFHCM system. Proposed technologies had to meet the
following given criteria: ' -

*  Offgas is from melters fueled by natural gas.

e Melter feed material is physically dewatered to 20% water content and thermally
dewatered to 1% water content.

& Radon om_ltml. if necessary, will be before the mekter and oﬁ’-gaﬁ treatment circuits.

o Meleer and off-gas system will operate 24 hours/day, 365 days/year with 90% up-
time. '
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Raffinate, raffinate pit clay bottom material, and quarry soils will be vitrified.

“There will be an off-gas treatment system for each of the two melters and each

melter thronghput will be 100 tons/day maximum (dry weight basis).

Best available control technology will be mqu]md fm‘ rmnuval of SOx and NO,
from the off-gas stream.

Organics will be ade_quately controlled in the melter system,
The system will be protective of public and worker health.
All applicable or relevant and appropriate mquilmnents will be met,

Melter will have a recuperator (if feasible) to recover some heat from the nﬂ'—gas '
for pre-heating combustion air.

High-efficiency pamcnlale filters will be used fur final filtration on the end of any
off-gas system.

The following off-gas treatment systems suggested by vendors and used in other
hazardous waste thermal treatment applications were evaluated. :

*

Low Pressure Drop Venturi/Tandem Nozzle Scrubber (TNS). -

Low Pressure Drop Venturi/Collision Scrubbér (COLS),

Low Pressure Drop Venturi/Centrifugal Scrubber/Wet Electrostatic Precipitator
(CENS/WESP).

Low Pressure Drop Venuri/Tonizing Wet Scrubber (TWS).
Quench ScmhberfSpray Dryer/Dry memmghﬂuse {SDIDWB}

Low Pressure Prop Venturi/Packed Bed Scrubber (PBS).

miusarsycannalcdrigection. 533 ) ﬁ'l 3‘D




030634

»  Spray Dryer/Fabric Filter (SD/FF).

= Spray Dryerfﬂlecn'emﬁe ém’cipitaler (SD/ESP).
*  Spray DryerIBagﬁoeseJLow Pressure Drop Venturi (SD/B/LFV).
s . Spray DryerfBagheuseiHigh Pressure Drup Venturi (SD/B/HFPV}.

»  Low Pressure Drop Venturi/Wet Elecirostatic. Prec:puatnrﬂ;nw Pressure Drop
Venturi/Ionizing Wet Scrubber (WESP/IWS),

& Air or Spray Cooling/Dry Scrubber/Cyclone/Electrostatic Preeqmamr.-‘Fahnc Filter
(DS/C/ESP/TF).

. Suhmerged Bed/Packed Tower (SB/PT).

The low pressure venturi represents any low-fouling quench scrubber. Final specification
of the quench scrubber used is dependent upon deposition or fouling potential at the melter/off-
gas treatment interface. The extent of this fouling should be determined during pilot Lesting.

Criteria were developed 10 evaluate the above technologies. The criteria were compared
to each other using a numerical system that ranked them in order of importance. The first 10
criteria (major criteria) were used to evaluate the aliernative off-gas treatment technologies. The
last five criteria (minor criteriz) wers pumerically ranked much lower than the others and were
qot used in the initial alternative evaluations. The criteria considered during this development
phase of the MVE. session are listed below in order of relative importance.

+  Control efficiency. for volatile metals.

»  Control efficiency for particles prior to HEPA filters.
»  Mechanical availability of the off-gas system.

+  General safety of the system.

«  Control efficiency for mercury.

»  Residual waste produced by system.

*  Control efficiency for acid gaeses

. Operahlhty of system
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*  Eise of adding NO, control.:
*  State of technelogy.
e  Other considerations:

- Relative energy consumption.
- Reagent consumption.
- Control efficiency for NO,.
" - Labor requirements.
- Ease of adding HEPA filters.

RESULTS AND CONCLUSIONS

Each off-gas treatment alternative was scored for each of the above major criterion; the
final rankings are: ' -

Technology Final Rank -
SD/DV/B 1
TNS 2 .
COLS 3
IWS 4
SD/B/HPV 5
WEHSP/TWS 6
’ PBS 7
DS/C/ESP/FR 8
SD/B/LPY 8
CENS/WESP 10
SB/PT 11
SD/ESP 12
SD/ER 13

The -quench scrubber/spray dryer/dry venturi/baghouse system scored highest. The
advantages ‘of this system were in residual waste reduction and control of acid gases. A
disadvantage of the system was its limited use in the mixed-hazardous waste field. The resuits
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of the MVE evaluation of .altemaﬁves including observational approach and data are giveti in
MVE Tables 6.3.3-13, 6.3.3-14, and 6.3.3-15, respectively. '

As shown, the spray drynrfbaghnusefhjgh pressure venturi system had a lower score than
the pressure venturi/wet electrostatic precrprmtoﬂ‘}uw pressure drop venturi/ionizing wet scrubber
system and the low pressure drop venturi/packed bed scmbb_e:r bat it has a higher final ranking.
“This is because the SD/B/HPV system is used at-various other hazardous waste facilities and the
team felt the PBS system could potentially have plugging problems. Additionally, the

WESP/IWS system has two state- nﬂthe—an components tile team felt were not yet fully tested.

The evaluation team agreed that the top five systems could treat the of{-gas waste stream
very easily, and that the other technologies may also be applicable. A further desailed analysis,
including heat and matetial balances would need to be performed to determine which one of
these systems (if any) would be incrementally superior to the others.

The MVE team recommended that more information be obtained both from vendors and
other remediation facilities about the recommended off-gas treatment systems. Specifically, the
team was particulatly concerned about residual waste mmposﬂlﬂn and quantities. Other items
for further study include:

* » Comparison of order of magnitude capital and operating costs for the top five sy'stems
including reagent consumption, energy, labor, and maintenance costs. Deliverables
would include preliminary. process flow sheets and associated energy and material .
balances. '

+ Representative statistical analysis of the feed material including an estimate of
MErcury cor_nmnﬁnatian.

« Define which NO, control system is best suited for application with each off-gas -
system and relative cost and advantages of each NO, system,

» Determine if the vendor's design of the melter’s recuperator meets our needs or if it |
.would be advantageous to redesign or omit the recuperator. '

+ Comparative analyses of air versus liquid quench for initial cooling of the ﬂff?gas.'
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* A pflnt test of the pmpose& melter-to dcne:mme the following:
- Partitioning betwaen melt and off-gas for all constituents of concem.
- Particulate carry over from the mlt;ar to the off-gas treatment sysiem.
- | Dcpositiﬁn on outlet pipe/recuperator.
- -Excess air rate for mbltcr under mﬁla! opcming conditions.

-~ Ability of the melter to recycle by pmducts from tlle off-gas system. These hy—
products would include solids and minor amount of volatile metals.

During the formulation of the ﬁmctimul anaijrﬂs systemn technique (FhST) diagram, the
team also discussed process equipment and process patameters that could be changed or modified
to minimize off-gas treatment requirements, Only off-gas treatment for FFHCMs was
considered. The particular vendor version or specific equipment selected for the melter type also
 significantly affects the off-gas produced. It was concluded the optimum equipment would
require minimal excess air for operation and minimize particulate carryover. Additionaily, .
process parameters such as operation temperature and whether additives are used also would
affect the characteristics of the off-gas produced. The cyclonic melter design selected allows
for rapid temperature adjustment and can operate at the minimum temperature required for the

- waste being treated at the time. Also, the use of additives is currently considered unnecessary

.because conductivity is not critical. However, adding a simple flux, such as crushed limestone,
when the soil/clay material is- melted without raffinate sludge, may be necessary to reduce the
melting temperature of the soil/clay.

Descriptions ‘and discussions of the mplamentanon of & NO, reduction system and the
top four off-gas treatment technologies follow.

NO,OUT

A NO, reduction system is probably mqmred as 4 part of the off-gas treatment
technology regardless of which off-gas treatment system is selected for comtrolling othet acid-
gases, particulates, and volatile metals and metalloids. NO, reduction is required if the
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incinerator has the potential to emit over 40 tons of NO, a year. The NO,OUT system is one
of two systems available to remove NO, from the off-gas stream. This system is probably
preferable, because it uses urea as a reagent and the other system uses ammonia, which is
somewhat hazardous to store. The system would be first in line in any of the off-gas systems,

since the temperature required for the NO, reduction reaction is in the range of 870 to 1150°C
with an ideal temperature of 925°C, Utrea is injected into the off-gas in this temperature mange
and converts the nitrogen oxides to nitrogen, carbon dioxide, and water. ' -

Tnp 4 Off-Gas Systems

The Quench scrubber/spray dryer/dry venturi/baghouse technology is widely used in the-
glass manufacturing industry and appears to be advantageous for site application. Research
. Codtrell, a SD/DV/B manufacturer, has also applied this technology to the hazarduus waste

industry (Research Cottrell, March 4, 1992, Appendix A). : '

The SD/DV/B system works as follows. Off-gas from the melter is cooled to 1150° to
870°C by directly injecting atmospheric air. A NO,QUT solution is injected at a temperature
of 925°C. The off-gas is then cooled even further by exchanging heat with the saturated nff-gas '
exiting the submerged scrubber at approximately 66° to 71°C. The submerged off gas is
reheated to 230°C to reduce humidity.

To time SO, the gas is dned to comtain a moisture level of . 1 fb of H,O/lb cf dry gas. .
The dried gas proceeds to the R-C Teller system, The R-C Teller system consists of a quench
reactor, dry venturi, and a baghonse, Sulfur dioxide will be removed in the quench reactor
through the injection of lime droplets from three nozzles. The addition of lime reduces the
amount of $O,, HF, and HCI, and removes a large portion of the particulate matter. Adequatc_
residence time is provided to maintain a dry bottom system and to achieve the desired air
pollutant removal. The waste products up {0 this point in the system can likely be recycled back
into the melter.

Tha Dry Vermn is a spool-like piece in the ductwork. Telsorb (hmesmne plus

propriety additives) reagent is injected into the Dry Venturi to capture the submicron particulates
as well as hydrocarbons. The Tﬂsnrb acts as both a reagent and a cake modifier, providing a
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low-compressibility layer of solid that exits to the baghouse. The Dry Venturi also provides an
additional stage of acid gas neutralization. Very high humidity in the gas can blind filter bags
in a baghouse; therefore, a very efl"ective dry system is an ideal chnioe:. :

A baghouse follows the Dry Venturi. Baghnuse temperatures are be}uw the fusion
temperatures for volatile metals {except mercury). The baghouse acts as a reactor for additional
removal of 80,, and as a final particulate collecting device. Particulate cake on the bags also
acts as a fixed bed reactor for completing the acid gas neutralization process. Baghonse dust
would not be recycled back to the melter because it contains a majority of the volatile metals,
which have partitioned to the off-gas system.

A HEPA filtration sysiem follows the baghouse. The HEPA filters assure that 99.97%
of the radionuclides that may. still be entrained in the off-gas after passing through the
R-C Teller system are removed prior .to release to the atmosphere, This HEPA system also
inciudes prefilters which protect and extend the life of the HEPA filters, |

Since this is a dry system, one of its major advantages is that there is minimal water to
remove from the waste before it is recycled back to the system, resulting in fewer unit processes
on the overall system. Further, fabric filter systems have inherent advantages in collection
efficiencies, insensitivities to gas stream fluctuations, and simple operation. Disadvantages of
the fabric filter system have been minimized by placing the quench reactor and dry venturi in
front of the baghousa This limits problems with temperatures and acidic particulates or gases.
This system may have slightly h1gher maintenance reqmremems since bags will have to be
repla-::ed (Ref 1243,

Tandem Nozzle Scrubber and Coltision Scrubber (2) and (3)

The next two systems are essentially the same in conceptval design. They both include
proprietary wet scrubbers and have both been used at hazardons waste sites workiwide.
. Manufacturer of the tandem nozzle scrubber is Hydro-Sonic. Calvert manufactures the collision
scrubber (John Zine Co., 1991 and 1992, Appendix A and Ref. 123).

The Tandem nozzle scrubber works in the following manner, Steam is atomized into the

waste gas stream forming water droplets of about the same size as the partichlate; The gas
stream then enters a turbulent contact zone in which the pamicles are weited and vapors
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adsorbed. Particulate growth then takes place in an agglomeration zone. Actual removal of the
agglomerated particles is accomplished in a specifically designed low pressure cyclone. Water
and particulates are gravity drained from the cyclone bottom, and the cleaned gasses exit through
the top. Because steam is used in this application, power consumption can be as much as 10
times greater than that required for an air injector venturi. For an estimated off-gas volume of
16,000 acfim at 1500°C, the steam cjector scrubber would use an estimated 6,250 Ib/hour
(100 psig saturated) of steam to limit particulate emission to 0.015 gr/dscf (Fohn Zinc Co. 1991,
Appendix A). | -

Particulate removal in this treatment system improves with decreasing throughput in the
melter. Lower emission rates can also be obtained if the amount of steam delivered to the
venturi is increased. ‘Water roquirements are 25 gpm at 60 psig for scrubber quench portion and
27 gpm at 20 psig in the scrubber itself (John Zinc Co. 1991 and 1992, Appendix A). After the
initial quench, the system operates at 180°F. Removal of vapor phase mercury will be less
effective at this temperature than at a lower temperature. The high efficiency of this scrubber
should result in long HEPA filter lifetime. ' ' :

The Calvert Flux-Force/Condensation system is advertised as ideal for heavy metal
removal, because the gas temperature is typically cooled to below 50°C. It was developed by
Calvert especially for use in industrial and medical waste incineration installations. The system
' takes advantage of the available moisture of the gas stream to.condense some of the water vapor. |
on the particies, causing their mass and diameter to increase. This makes the particles much '
easter to collect. The rest of the condensing vapor sweeps particles with it as it moves towards
the cold surface. -

The ot fine gas from the incinerator is immediately quenched to near its adiabatic
saturation temperature with fresh and recycled water in a direct contact quencher. Solids from
the quencher are filtered and recycled to the melter. This rapid quenching minimizes the
potential for post- combustion generation of dioxins for high chloride waste streams. The
quenched gas is then passed through a condenser/absorber for acid gas removal and condensation
of heavy mefals such as lead, cadmium, and mercury for collection. The condenser/absorber
uses wet-film, cross-flute structured packing which provides the required thermal and mass
transfer without plugging. ' o
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The parua]ly treated off-gas continues to the Calvert Cﬂlhsmn Scrubber, This scrubber
uses collision forces to create extremely fine droplets with large surface areas, reswlting in
efficient collection of particulate and acid gases. No spray nozzles are used allowing scrubbing
~ liquid to be recircolated without the usual problems of plugged nozzles and piping. -

The Calvert Wavefonn entrainment separator, which effectively collects the fine drop]ets
while operating at a low pressure drop, is the next device in Calvert’s recommended system.
An optional wet electrostatic precipitator (WESP). can be added after the separator. Final
particulate emissions are claimed (o be less than .03 gridscf with HCL removal of 99% and SO,
. removal efficiency of 85%. Pressure drop across the system is 60 in. (Ref, 125).

Large system turndowns are achieved through a draft control system - that monitors the
melter draft and recycles the gas from the fan outlet to the collision scrubber inlet. The collision
scrubber will automatically run at or above the design scrubber pressure at any melter off-gas

. flow rate.

Most of the water in the Calvert system is recirculated; the only exception is the initial
- saturator, where makeup water is needed. Calvert felt that about 275 Ihs/hour of concentrated
blowdown would need to be precessed, but this is probably very dependent on the feed material.

Wet systems in general have the following advantages: There are no secondary dist
sources as with baghouse unloading, relatively small space requirements, ability to collect gases
‘a5 well as particulates in high temperature and high humidity gas streams, and achieve high
collection efficiencies for fine particulates. Disadvantages of the wet system are: increased water
disposal, corrosion, higher pressure drop, high horsepower, solids huﬂdup at the wet-dry
interface, and relatively high maintenance costs (Ref. 124).

Ionizing Wet Scrubber (4)
The icnizing wet scrubber (FWS) removes fine particulate matter and acid gases at low
energy levels and high collection efficiencies. Ceilcote uses this system in numerous municipal

waste incinerators handling a variety of wastes.

Before the gas enters the TWS, the gas stream iS' quenched with a low pressure venturi |
scrubber to temperatures of 82°C to 93°C. Gases then pass through a prescrubber, In the
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prescrubber, the gas is fully saturated with water vapor and the coarse particulates are remuvﬂd
The prescrubber also serves to remove the particles that form due to condensation Or gas phase
reaction, and also to remove entrained liquids. '

Tncoming off-gases pass through a high voltage ionizing section which imparts an electric
charge 1o the droplets and particulate matter. As the charged particies move through the
scrubber, they are attracted to the surface of the packing material or to 2 liguid droplet and are

' captured. The captured particles are removed from the system by a continuous cross flow of
scrubbing liquid. The scrubber is ideal for the removal of volatile metals (including mercury)
25 it operates at.a temperature of about 49°C (Ref. 126).

The scrubber liquid is recirculated by a pump and fresh liquid is added to balance
evaporative Josses and to keep absorbed gases in the recycled liquid at a low enough level to
_ maintain efficient gas absorption. An integral sump receives the scrubber liguid afier the liquid
passes through the packed bed. This sump recirculates the liquid within two minutes to three
minutes. :

The collection efficiency of an IWS is only slightly lower for small particles than it is
for large particles. The IWS is a fractional collector (removal is.a percentage of incoming load).
Additional stages can be added to improve overall collection. If one stage achieves a reduction -
of particulates by 90% (typical), three stages would reduce particulates by 99.9%.

Reagents can be added to the scrubbing liquid to improve removal efficiency for certain
constituents. Some NOx control may be achieved in this manner through wet chemical
reactions. This type of NO_ control is not believed to be adequate for the currently perceived
site need. : '

‘The initial capital cost-of an TWS scrubber is slightly higber than traditional fine particle
wet scrubbers. The operational costs, however, are usually much lower becanse the IWS
scrubber operates at a lower pressure drop.

. HEPA filters are needed at the end of the system for final particislate control; therefore,

a heater would need to be installed to raise the temperature of the off-gas to about 180°F and
lower the humidity.
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U iable Material

. A spreadsheet was developed to estimate the antount of unrecylable residual waste and
emissions to the atmosphere that would be generaied by the off-gas system.

Spreadsheets for two systems were developed. One is a dry system and one is a wet
system. The dry system is based on the dry venturi/baghouse (RC-Teller) system described
above, It is essentially a dry bottom system, with minimal impacts on the water treatment
budget of the site. The wet system would be based on either of the wet scrubber systems -
described above. This type of system might have an impact on the site water treatment budget
as the scrubber waste, may need dewatering before further remediation activities. The actual
gallons of water per hour that would be needed for input to the system and amount to be treated
is estimated to be between 20 gpm and 25 gpm. ' '-

Three so0il contamination levels were vsed for this evaluation: Case I, Case 11, and Case
L. All three cases assume raffinate sludge and quarry soils. would be fed to the melier in equal
proportions on a dry weight basis; this is a conservative method in that it is likely that Jess than
a 50:50 ratio may be used due to the Jesser amount of raffinate when compared to soil/clay
scheduled for treatment. Case I assumes the weighted average concentrations of constituents in
. quarty soils and raffinate sludge were used. This gives the best estimate of the long term
average emission rate and residual quantity. Case II used the highest mffinate sludge pit average
and the average quarty waste concentration. In Case III, the highest average concentrations,
plus one standard deviation from the raffinate pits, and the highest quarry concentrations were
used to provide short-term upper limit "worst-case” emission and residwal waste estimaies.

An uncertainty in these calenlations is the collection efficiency of various pollution
contro} equipment. To take this into acoount, a range of reasonable control efficiencies were
used, To obtain the highest amount of recyclables, control efficiencies in the first scrubber were _
et to the low end of the range and the efficiencies for the second scrubber were set to the high
end. To minimize the residuals for further treatment, the opposite was used (Ref. 127). Further
information 15 réquired from engineering- and pilot-scale testing to determine accurate control -
efficiencies for specific constituents using specific equipment types.

To effectively collect acid gases such as SO, and fluorides and chiorides, a slurry of Lime
{in the case of the wet system) or crushed limestone (dry system) is used. The amount of lime
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necessary to reduce the amount of incoming acid gas was caiculated and this mass added to the
system. Ten percent over the stoichiometric requirement was used for lime slurry and 20% over
the limit was used fnr crushed limestone. ' : '

Eight scenarios were run and the results are given in Table 6.3.3-16. As shown there
is a'potential for about 75 Ib to 240 Ib/hour of unrecyclable sludge for a long term average with
potential maximum of over 400 lb/hour on the short term, “These sludge production rates
correspond to 0.9 tons to 2.9 tons/day (approximately 0.8 yd® to 2.7 yd®) for the lungﬁtarm
average, and 4.9 tons/day (4.5 y&®) under maximum conditions (Ref 82).

- 6.3.34 {}peratmna] Uncertainties. Although a facility andtreatmem Process may
be extensively tested, during full- scale operations the unforeseen often arises. The design of the
conceptual plant incorporates the ability to treat variable waste types. In peneral, vatious
problems that could lead to insufficient or an unacceptable product, or otherwise lead to schedule
delays, will be examined and the mitigative efforts discussed. The majority of operational
uncertainties are related the ability to operate & complex system that will produce a product with
var;-,r predictable quality.

6.3.3.4.1 Product Quality. The results from literature searches and actual bench-
{testing vitrification programs using samples of site wasies indicate that the product produced
from the vitrification of site wastes will easily pass the TCLP performance ctiteria. However,
more work is reguired prior to determining the optimal waste biend and product formalation for
this application. Such further work is necessary and is discussed in Section 6.3.3.4.3. A blend
of waste materials with the appropriate amounts of ‘contained glass-formers is, however, very
‘likely to produce the quality of vitrified product necessary. Extreme vatiations in chemical
composition of the waste materials outside the range that is currently known could, however,
cause the vitrified product to fail TCLP criteria. To eliminate such failures, bench and pilot
scale testing would be performed on samples which do cover the entire range of chemical
composition. Such testing may include additional sludge characterization. Quality control
parameters and related operating values would be developed as part of bench and pilot testing
in place of TCLP testing.

6.3.3.4.2 Equipment Dpe.ration This concepénal wmfmauau facility is in many

ways similar to a small-scale mineral processing-type milling circuit coupled with a medium-
scale glass plant. Both of these types of systems are operated independently worldwide with
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great success. A combined system, such as the conceptual design presented here, is not in
operation at any known waste site. Such Jack of combined operating history does not, however,
preclude such a system’s success. The long-term operational history of the two basic- industries
that provide the facility design, mining and glass makmg, is-excellent and is indicative of success
at such a vitrification facility.

Large increases in the content of constiments of the waste materials that are related to
off-gas and melter corrosion (C1,F) outside the range that is currendy known could, however, .
cause more rapid destruction - of the refractories or ofi-gas system ductwork than is currently
allowed for. Such a situation would require appropriate repairs and a possible change in
materials of construction or refractory formulation. This corrosion could also lead to more.
downtime for repair than is currentiy planned. Downtime greater than the 39 days/year allowed
with the comceptual design is unbikely, but cowld be mitigated by increasing the melter
throughput.. Such increases have been previously discussed and it is probable that melter
throughput could be increased to 180 tons/day of solids and still operate the melters at 90% of
the vendor quoted capacity. This increase in throughput would allow up to appronmataly_ '
112 days of downtime instead of the 39 days maximum expected. In this scemario, the
pretreatment circuits would have to be operated three shifts per day instead of the planned two,
increasing the capacity of the ofi-gas system and additional stockpiling of the waste materials
either prior to introduction to the melter or prior to pretreatment would have to be
accommodated. A radical change to the system uperalmn, as has been described is very
unlikely, but is possible.

Failure of the off-gas system is as equally unlikely as the above scenario, because the
final system would be tested during both pilot- and fisll-scale startup operations and designed
with sufficient margin of safety. If a component of the system failed to operate comectly, the
melter circuits effected would require shutdown until repair was affected. It is unlikely that both
melter circuits would require shutdown at the same time for such a cause. If however, the waste
stream chemistry changed drastically without any prior indication, resulting in off-gas release
potentiaily exceeding allowable limits, both melter circnits would be shut down immediarely.
An evaluation of the problem would be conducted and if necessary, the off-gas system would
be retrofitied with the appropriate devices prior to startup. Such a problem could likely be |
remedied by a temporary change in the waste blending ratio. '
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Other less drastic problems related to operation of the system are failure of one or more
pre-treatment system components. Such a failure would likely require shutdown of only that
particular circuit and not the entire facility. Downtime resulting from such an equipment failure

could be made up by opcmtmg that pam-:ular circuit for additional shifts.

6.3.3.4.3 Futura Vitrification Testing. The above discussion states that adﬂiuanal
bench and pilot scale vitrification testing is required. This section discusses some of the prnpmed'
future testing bench and pilot scale testing and the associated cost and time required.

Furt]wr testing is requimd of vitrification technology prior to its implemenmtmn at the
Weldon Spring site. Such testing would include bench and pilot-scale programs. Three types
of vitrification technologics have been considered for site wastes: Fossil fuel-heated ceramic
melting, plasma arc torch melting, and joule-heated ceramic melting. The relative development
of these technologies, as discussed in Section 3.10. 3.6, indicates that FFHCM and PAT are
closer to large-scale implementation than is JHCM. The response from all vendors indicated
that surrogate (nonradioactive material} testing could be conducted at a number of facilities at
scales large enough to provide operational information for design Purposes.

t 1] : Ti

Prevmus bench scale treatability studies have been conducted by Pacific Nosthwest
Laboratories (Ref. 34) and are cum:ntly underway at the Vitreous State Laboratory of the
Catholic University of America (Ref. 80). Resulis of this testing have shown that site waste
materials can be successfully vitrified. Results from these programs also indicate that some
further bench testing should be conducted to ‘evaluate the treatment of waste materials
representing the extremes in the chemical variability of site wastes. These results have been -
discussed throughout this TID and were used to prepare this concepinal design. The majority
of this testing has been conducted as crucible melt tests or in very small scale JHCM units. It.
is important to conduct treatability testing using treatment equipment that is of similar
- morphology to equipment that would be used in full-scale waste processing.

It is recommended that multiple contracts be awarded for vitrification bench-scale test

programs. This recommendation is' made to evaluate both melter technologies that have been
identified as most applicable to site wastes, FFHCM and PAT, at engineering-scale,
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A detailed discussion of the proposed bench scale work can be found in the Task 230
report (Ref. 128). ' ' '

NVignfican ilot-Scale T

Following the previously described bench-scale testing program, a pilot-scale testing
program is recommended for the vitrification treatment methods chosen for further consideration
in the treatment of site wastes. This pilot program, as described in the statement of work for
Task 830, requires constructing a fully functional, nominal 5 tons/day capacity melter of the
morphology chosen for potential full-scale processing of site wastes. This melter would be
operated on site and owned, at the completion of testing, by the DOE. It thay be advantageous,
from an engineering design perspective, to use a larger size melter sysiem to obtain more
accurate operating information than is possible with a smaller unit,

Alternative Vitrification Testigg Pr

Further discussions with vendors of vitrification technology indicated that alternative
treatment testing programs should be considered. These alternative programs could increase the
level of knowledge gained through these testing programs. Such aliernative programs would
make the best use of available equipment and add confidence to the engineering, design, and
construction of a full-scale vitrification treatment facility, These alternatives are also fikely to

significantly reduce, and possibly eliminate, the costs to the site for testing, design, and

. comstruction of a full-scale vitrification facility at the site.

Duratek representatives have suggesied an alternative treatment testing program. that

would eliminate the design and construction of a smali-scale pilot facility, but would utilize a

1 ton/day (tpd) melter and then a half-scale (50 tpd) melter to determine operating parameters
and design adjustments for the full-scale plant, The ! tpd unit was operational in July 1992, and
the 50 tpd unit is scheduled to be operational July 1993, Neither unit would be able to conduect
testing of actual Weldon Spring site mdioactively contaminated wastes, but Duratek is confident
that surTogate testing would be adequate to determine information required for the engineering,
design and construction of a full-scale vitrification facility for the site. They anticipate that this
approach would provide advantages in terms of cost, adherence to schedule, and developmental
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risk minimization. Unfortunately, Duratek is cusrently limited to testing THCM taclmnlngy, and
the most favorable vitrification tachnologws for site wastes are FFHCM and PAT wchmlugles _

Vorec' ive Testi

Vortec rq}tﬁsmtaﬂvss' have discussed two alternative treatment testing programs that both
include bench-, engineering, and pilot-scale testing. The first alternative would result in the

- construction and operation of a 20 tpd pilot plant, instead of a 5 tpd pilot plant, at the site.

Essentially, this program would be similar to the previousty discussed program, but would
eliminate the construction and operation of a 5 1pd pilot plant. Vortec currently has a 20 pd-
piant at their University of Pittsburgh’s Advanced Reseatch Center (UPARC) facility which
could be used to determine operational parameters for the 20 tpd site pilot plant; operation at
the UPARC facility must be limited to the treatment of materials, which are not radioactive
wastes, The UPARC facility is planned for use in the development of the 5 tpd pilot, however,
it may be advantageous to go directly to the design and construction of a 20 tpd pilot:plant for
use at the site. This would increase program costs; however, such a program is advantageous
because of the significantly larger treatment facility, which could be operated as a full-scale
waste vitrification facility at approximately 20% of the capacity planned for the operation of one
of the two melters currently considered in the full-scale treatment scenario. The major
disadvantage of this approach is that the melter could not be efficiently operated continuously
at a low throughput of approximately. 5 tpd; it could however, be operated for short durations
(hours) to evaluate processing characteristics of a variety of waste materials. '

The second Vortec altermative testing program, and the one that may be the most
beneficial for site, would be to participate in their DOE Morgamown Energy Technology Center
(METC) program. Vortec has secured a three phase METC contract fo conduct bench-,
engineering-, and pilnt-sciale testing for an as yet undetermined DOE waste site, which would
result in the design, construction, and operation of a full-scale vitrification treatment facility at
the undetermined site. This alternative' would be advantageous for the site in that the cost for
development through construction of & vitrification facility would be paid for through the METC
contract and not by the DOB/Weldon Spring site.

6.3.3.5 Vitrification System Analysis. This section presents a summary
discussion of the operational aspects of the conceptual vitrification facility and how those
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activities impact other remedial actions. Similarly, this section discusses how the vitrification
operations are impacted by other operational activities. '

The dewatered raffinate will be transferred from the dewatering facility to the vitrification
treatment facmty via a4 conveyance yet 10 be determined. It is important that the dewatering
circuit performs within the above limits. If the dewatering facility cannot. achieve 80% solids,
modifications 1o the drying circuits within the vitrification facility may be necessary as has been-
previously discussed. A reduction of the moisture content below 20% would not create any
operational problems for the wtnﬁmtmn facility and would actually reduce the: load on the
pretreatment circuit.

oil in

Optimally, soil should be dehvemd to the vitrification facility with no more than 20%
moisture, as higher moistore content may require increased energy consumption in the drying
portion of the pretreatment system. Alternatively, very wet soil can be processed using the
modification of the circnit designed for processing the raffinate pit ciay bottom material. It is
not generally believed that high water content in the soil will be a problem. Free water that may

* exist in this soil, as excavated from the quarry, will drain from the soil while it is temporarily -

stored in the TSA. Reoogmzmg that this soil will be exposed to the weather at the TSA, a
simple examination of the soil during and after rainfall should be adequate to determine its
acceptability for treatment in the concepiual quarry soil pretreatment - system. ‘Such an
examination could easily be conducted by the front end loader operator in charge of soil
transportation to the vitrification facility. Quarry soil delivery to the vitrification facility from
the TSA must be directly to the system at the processing rate, as no staging area exists for as-

" received soil at the vitrification facility. Oversize material removed at the grizzly will require

transportation and placement in the disposal cell, it is currently envisioned that this material will

. be an insignificant amount of the quarry soil. Until testing is completed to determine the particle

size distribution and chemical analysis of the different size fractions, this issue will wnhnua to.
be contentious,
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Currently, no staging area exists for as-received clay bottom material at the vitrification
facility; therefore, this material requires treatment at the rate it is excavated or stockpiling at or
near the excavation area or the TSA. Clay boitom material containing residual raffinate sludge
will be processed as clay boltom material; excess water, if any, will be removed in the clay
bottom material modification segment of the quarry soil pretreatment circuit- :

It is currently anticipated that a total of appmxlmalely 25 gpm of contaminated water will.
be sent continuously to the site water treatment plant from the vitrification facility for treatment
prior to release. It is likely that some of the water from the vitrification facility would need to
be diverted back to the raffinate pits to keep the dredge afloat or be used in the off-gas treatment

system.’

The off-gas treatment circuit is anticipated to impact the overall water balance for the site
or the VIT facility.. Approximately 20 gpm to 25 gpm of water are estimated to be required for
operation of the scrubber circuits; it may be possible that some of this water demand could be
satisfied by using water from the drying operations in tha physical pretreatment circuits. Some
residual waste will be generated by the off-gas treatment systam; it is currently anticipated that
this materia] will be stabilized by the addition of cement in drums. This drummed and solidified
waste will be ptaced the disposal cell. :

OTHER INTERRELATIONSHIPS
Water Treatment Plant

The operation of the proposed conceptual vitrification facility 'iﬁlnpacts the overall site
remediation plan. For example, the proposed vitrification treatment system will remove all of
the moisture from the wastes during féed pretreatment or the vitrification process itself. This

water will be contaminated and may require treatment prior to release. Consequently, the lack
of consumption of the in situ water contained within the raffinate or the soils will have an impact
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on the sizing and operation of the site water treatment plant. The removal of this water does,
however, mgmficanﬂy reduce the final tonnage and vulume of the waste materials requiring
disposal.

Waste Excavation Plan

The proposed vitrification facility also has a significant impact on the waste excavation
activities. Various wastes will need to be provided at approximately the designed throughput
capacities of the vitrification facility. This facility has been designed to match 3 treatment
schedule of approximately four years. However, large variations in the daily excavation rates
are undesirable due to the need to stockpile excess excavated wastes, causing secondary handling
of this material, and the potential for increased dust generation.

it ing and Stockpilin

_ The proposed location of this conceptual plant, requiring an area about 160 ft x 440 ft,
near the eastern edge of Raffinate Pit 3, will impact the proposed site grading plan in that this
area will need to be prepared for the plant construction. The 440 ft length of this area could be
-reduced by other configurations of the equipment, Further location studies may identify a more
optimum VIT piant location from that proposed. An area about 150 ft x 250 ft will be required
for the VIT plant lay down facility, which should be located near the VIT plant Jocation.
~Removal of, and pussible stockpiling of, contamninated soil occurring within the proposed VIT
facility and ]aydown areas will be required prior to initiation of construction activities.
Stockpiling n::f vitrified waste will be required if cell placemmt activities cease dunng winter
months,

T £ Additional W
The possible vitrification treatment of the cnntammawd tributyl phosphate (TBP) within

the melter may negate the meed to transport these materials off site for incineration.
Additionally, the potential exists that listed wastes presently stored on site may be processed

through the vitrification facility obviating any form of off-site treatment or disposal for these - .~

materials. Treatment of additional wastes is kpaciﬁcaﬂy discussed in Sections 5.3.7 and 6.3.7.
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Site Roads Study

This task also impacts the design of site roads in that transport of excavated raffinate pit
clay bottom material from the pits to the vitrification facility and quarry soils transferred from
the temporary storage area to the vitrification facility will be required and at a rate dictated by
the operating capacity of the vitrification facility. Reagents such as lime for off-gas treatment,
or equipment may need to be delivered from the southeast entrance to the VIT plant. - A road
system has been designed around the vitrification facility that will connect to the overall site road
pattern. The delivery roads will be kept vneontaminated, which may necessitate, at most, only
 a tire washdown and a hand-held radiometric scan of the tires at the site exit, prior o the trucks
being released from the site. The additional truck traffic caused by any deliveries may increase
road maintenance efforts, although such traffic is anticipated to be rminimal. Alternatively, 2
pnenmatic transfer system could be employed to transfer the reagents for off-gas treatment, and '
equipment could be transferred through the CMSA, thereby eliminating the need for a clean
road, '

f f; - ent.

The proposed vitrification facility will produce a lime-based sludge from the treatmient
of acid gasses during off-gas treatment. It is anticipated that this material will be similar to a
cement-like grout, will be pliced into the disposal cell and that it would solidify in the cell. The
quantity of this grout is estimated to be relatively small (600 tons/year), but could possibly aid
in the placement of waste. Fluid grout, for example, can be used to filk voids in placed building
* debris. - Use of this grout would help obviate the need for extensive hand placement and
compaction of waste around odd shaped debris fragments and possibly allow the placément and
encapsulation of relatively large fragments, which, of course, impacts the required size reduction
of building debris and large rock fragments. The physical and chemical characteristics of this
grout are unknown at present and represent another data need to be satisfied during pil'ut'wstisig_
prior to final design. Whereas this grout will not be as strong as a cement-based grout, its
strength should be sufficient to help minimize settling of the tilding debnis. This lime-based
cement-like grout may require treatment prior to disposal, and such treatment is likely to be
similar to chemical solidification/stabilization technology studied for the site. A grout prepared
by CSS technology would be stronger than the lime-based grout.
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Waste. Placement
| The VIT product is a fritted granular material which could be handied and worked in 2
manner similar to that for noncohesive soils. This material does not have a time constraint on
placement, and would therefore, not constrain the waste placement effort. For example, if

placement activities were slowed or halted for some reason, the VIT product could be casily
stockpiled until such placement activities resume.

The conceptuat vitrification facility would require the trucking of the glass frit (160 tpd)
and any co-produced lime-based grout (1.6 tpd) to the disposal cell, therefore an adequate -
tracking fleet would be needed to avoid hampering the vitrification facility pr_oductivit'y.

Water ]

The site surface water control design has included the needs of the vitrification facility
in terms of containing precipitation in contact with the facility and directing run-on water away
from the facility. :

6.3.4 Size Reduction

6.3.4.1 General. This task, as stated in Section 5.3.4.1, reflects the results of

work completed in the existing contracts for building demolition Work Packages 255, 256, and

.~ 257 along with the main objective of sizing all dismantled demolition materials for subsequent
placement in the. disposal facility. -

The following caiegories represent the 19 material groups for size reduction and
segregation: ' : : '

‘Material .
Group Mategial

Friable asbestos-containing material and man made-mineral fiber.
Vehicles, engines, and similar types of miscellaneous equipment.
Stainless steel :

Pipes -

A U SR
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5 Miscellaneous metals

6 Non-metal debris

? Sheet metal

3 PCB contaminated material

9 Select materials . '

10 Nonfriable asbestos-containing material
11 Asbestos-containing material '
i2 Structural steel

13 Plate steel

14  Rubble

15 - Railroad rails -

16 Large wood pieces

17 Wood (special) _

18 Miscellanecus non-metals
19 Special metals

6.3.4.2 Operational Requirements. This section identifies the operational
requirements for size reduction. All material groups are sized, sorted, and labeled at the
building dismantlement and demolition temporary construction staging area before being
transported to the specified storage areas. These same operational requirements are considered
suitable for all other size reduction requirements, such as removal of foundations. . '

Operational activities required for the sorting and sizing of all waste material will take
place on existing slabs-on-grade or pavement, and shnll provide the pecessary. working surfaces
for one or both of two temporary construction staging areas, depending on the structure being
dismantled: ' ' :

" 1. Interior staging area; located within any building that requires a control zone for
friable insulation removal and packaging. Decontamination shall be required of all
containiers and equipment prior to removal. -

2. Exterior staing area; an area (staging area) will be designated outside of buildings

that are being dismantlad for sorting, sizing and accumulating all materials prior to .
transportation to the appropriate storage facility. '
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Table 6.3.4-1 §ize Reduction Material Identification details each material group.

There are no advamtages to reducing debris beyond the size necessary for handling,
placement, and disposal in the cell. ‘Therefore, a size reduction facility is not required. Fusther
size reduction may be required at the MSA to facilitate decontamination of selected dismantled
material. If processing structural steel becomes possible at Oak Ridge, TN, steel lengths will
be reduced from 30 ft to a maximum 12 fi length. |

No special equipment is required for sizing, sorting, handling or tramsporting the
dismantled and demolition materigls. - Standard construction equipment, such as front-end
loaders, dump trucks, electromagnets, rolt-off boxes, hoe rams, jaw crushers, cumng torches,
and mobile shears are the major types of equipment currmtl_y required. -

6.3.4.3 Size Reduction System Analysis. - The potential for deviation or conflict
from the preferred altemnative is considered remote because of flexibility available through the
operational procedures cutlined in Work Packages 255, 256, and 257. Any problems that may.
-arise during the size reduction operations for dismantled debris will be reported to the PMC.

6.3.5 Dewatering

6351  General. The operations related to dewatering the raffinate shudge are
confined to the functions of the various devices described in Section 5.3.5. The basic
operational functions are: '

* Feeding the sludge (associated with the dmdging aparatim).

» Passing this material through the dewatering process, including the actual d&watenng _
activity. .

* Transporting the dewatered product to the CSS or VIT treatment plant.
Other related activities may include removing and transporting oversized material from

the classifier to the TSA or to the disposal cell and conveying water (removed from the sludgc)
back to the raffinate p:ts, the CSS plant, or the SWTP. '
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The dewatering plant design is based on the feed parameters necessary 1o accommaodate
the CSS or VIT processing plant. An estimated 59,400 tons (dry) of raffinate siudge will require
dewatering. The approximate quantities of sludge pmsent in the various raffinate pits are shnwn
in Table 6.3.5-1. :

6.3.5.2 Operationai Requirements. Operation of the dewatering facility requires
a continuous supply of raffinate sludge from the dredging operation and a demand of the product
for the CSS and VIT treatment plants. Current assumptions are that the dredge will operate o
- meet the demands of the CSS or VIT plants and that the dewatering plant will pmduce a
sufﬁme:m amount of pmduct to meat this damand

Rased on €SS grout producnan rate of 80 tons/hour at a mix ratio of 1:0.4 sludge to
binder, the dredge would operate 16 hours/day (two shifts), or 14.3 effective hours per day, for
nine mon:hs/year pumping at approximating 400 gal/minute. Alternatively, to avoid dredging
after daylight, the dredge could operate at a higher pumping rate (which almost all dredges do} -
with adequate siurry storage for ﬂocculaunn and dewatering during the CSS plant opemnen

The major concern related to this operation is the release of radon into the atmosphere
as the dredge churns through the sludge. For the VIT plant, the dewatering plant will operate
* for nine months/year, but will produce enough feed for one year; the excess material from the
dewatering plant will be stored: The VIT plant will operate 24 hours/day, 7 daysiweek. Safety
and operating efficiency are the major concerns. '

The material balance for the CSS plant was based on data in Section 5.3.2 and Section
6.3.2. ' - -

6.3.5.3 Dewatering Operations, The seven basic steps of the dewatering
operations and the evaluation of alternatives were- discussed in Section 3.3.5. The basic
operations are o

» Remove metals (iron.and steel).

¢ Classify (screen) the sludge.

e Store the sludge (optional).

¢  Add flocculent. :

* Mix/blend the sludge and flocculent.
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"« Thicken the sludge.
* Mechanically dewater the sludge.

These operations will be performed autoratically, with the possible exception of
fiocculent addition. Although this activity may be automated, an operator will be required to,
monitor the correct amount and mix of ﬂocculmn being added.

6.3.5.3.1 Dewatering Devh‘.ﬁ Dewmenngthe rafﬁnatesludgas prior o CSS or
VIT treatment is necessary to;

» Minimize CSS reagent use.

* Prepare a dense and pumpable solid.
Minimize VIT energy consumption.
Decrease CSS or VIT plant size,
Provide a consistent and reliable feed.

. " B

The various functions of the various components of the dewatcnng pmcws dlscussed _
mSacuunifiSarehstameahlcﬁﬁﬁ-Z

6.3.53.2  Reagents. The only dewatering operation relased to the reagents is the
addition of those reagents to the treatment plant. This activity may be performed automatically
by a measuring device, but may also require the presence of an individual to menifor this
process. The function of flocculants was described in Section 5.3.5.5.4. : '

6.3.5.3.3 . RadonEmissions. The only operations related to the radon control system
are inherent within the devices themselves., The pmpnwddewate-m*lg process is only applicable
within an enclosed system which prevents radon from escaping into the atmosphere. The
process is composed of three independent circuits. The first circuit consists of the addition of
- desiccant to remove water vapors from the radon emissions. The primary gas has 4 negative
pressure adsorption, mainly for organics, and a secondary circuit for static adsorption and decay
of mdon danghters. The secondary system operates continvously, batancing the headspace gas
from the raffinate sludge storage tanks by compression and expansion. The purpose of the third .
stage circuil is to treat/decay the volume of storage headspace gas which exceeds the capacity
- of thie secondary circuit. The radon emission control system is shown in Figure 5.3.5-2." There
will be radon detection and monitoring devices installed within the system.
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| 6.3.53.4  Product Discharge. There is no specific aperation related to the discharge
of dewatered siudge; it is the final product of the dewatering process. This product may be
pretreated, but not dewatered sludge, dewatered product for the CSS treatment plant, -or
dewatered product for the VIT plant, as previously described in Section 5.3.1.

6.3.5.4 Dewatering System Analysis. The analysis of the dewatering system
components shows no indication of conflicts occurring within the process. The only
unceriainties within the system relate to the adequate functioning of the various devices; a
malfunctioning device may cause schedule delays.

The 1wo interfaces, however, that have a significant impact on the dewatering operation
are (1) the excavation of the raffinate sludge (i.e., the dredging operation), which is discussed
in Section 5.2, and (2) the product demand, dmcussedeechnnSBmeCSSanﬁiSﬂfm
VIT. Delays or problems in the excavation of the sludge will impact the dewatering operation

if a sufficient amount of sludge cannot be delivered for processing; this will consequently impact - -

the treatment plant feed. Similarly, delays in the treatment plant feed operation may impact the
amount of product from the dewatering activity. As long as the waste treatment plant operations
continue, however, the dewatering facility will be able to accommodate different demands. No
major system anabysis deficiencies were identified.

6.13.6 Decontamination

6.3.6.1 General. The no action alternative was selected as the preferred
alternative for decontaminating stinctural steel, railroad rails, and plate steel. No action was
preferred because it provided worker safety, minimized labor and generated no residual waste.
In addition, the no action alternative would be the least expensive. Concrete was assumed to
"be volumetrically contaminated, and no method was identified for demntammatmg
volumetrically contaminated cuncrete

The following back-up operation describes a liquid grit blasting system for
decontaminating steel with large, flat, undamaged surfaces. The system is simple 0 use and
opetate, minimizes the danger of airborne comtamination, and is an accepted industry
.decontamination method.

musarsjoannetedrisection 835 6-155




030894

63.62 - Operations. The -decontamination system will comsist of a building
containing & staging and scanning area where the steel materials will be scanned for surface
radioactive contamination; two chambers with liquid abrasion blasting equipment; and a system
for collecting the residual containination, spent grit, and water for subseguent treatment,

Estimates were developed for waste generation and the time required for decontamination -
of steel based on the following assumptions.

¢ Approximately 33% of tﬁe 31,000 tons of steel may require dacunmminﬁtion.

. prmnmaiely 33% of the 31 000 toas of sleel will be releasible w:thout addltmnal
decontamination.

* Approximately 33% of the 31,000 tons ofsteel will be cmcked damaged, or ahapnd.
50 that it can not be scanned effectively. .

» The average steel member weighs 45 1b and has a surface area of 3.23 sfﬂf.

¢ A crew of six wlll work one shift (6.5 effactwc hour), five daysfweek and
12 months/year. :

* All the steel is painted with a 10-mil layer of lead and/or chromium based paint.

The 10,000 tons of uncontaminated steel will be worth $300,000 to $600,000, depending
on market fluctuations, and used mailroad rail has a present value of approximately $250/ton. '

Twelve foot lengths of structural steel or 4 ft x 8 ft sheets of plate steel will be
transported approximately 300 yd from the MSA to the decontamination facility Jocated north
of the MSA (Figure 5.3.6-1). Railroad rail (probably 33 ft lengths) will be transported in one
piece. The steel will be placed in a staging area inside of the decontamination building. The
structural steel will be moved to the scaﬁning area and scanned using a Geiger Mueller or alpha
scintillator radiation detectors. Material that is below the release criteria will be transported off
site for recycling. Material with contamination levels above the release criteria will be
processed by the decontamination facility. If small areas of a steel member are contaminated
they will be marked to reduce decontamination time. - '
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The decontamination facility will contain two chambers. One chamber will contain 4
single manually eperated nozzle for the decontamination of irregularly shaped materials or of
matenials with smal] areas of contamination. The other two chambers will be custom constructe
. and will contain 12 stationary nozziés. Long regularly shaped beams and rails in good condition

will be moved past the nozzles on a conveyor system. R

Bach liguid abrasion nozzle will clean at a rate of 0.5 sq in./second using aluminum
oxide grit, although cleaning rate will vary with the degree of contamination and adhesion of the
contaminants. - ' )

Approximately 9,375 ¥f (210 tons) will be removed from the MSA per week. It is
assumed that approximately 33% or 70 tons will be unsuitable for decontamination and be stored
for placement ip the disposal cell. Another 70 tons will be uncontaminated and may be. .
transported off site for recycling. The remaining 73 tons wili be processed by the
decontamination facility, scanned, and then transported off site for recycling. Material that fails
to mest release criteria after decontamination will be reprocessed by the decontamination facility
or transported to the disposal cell. “Approximately 500 Ib of spent grit and 8.5 cu ft of paint
chips will be generated each week (Figure 6.3.6-1). o

The decontaminasion facility will process approximately 3,125 Iffweek (70 1ons), The
facility will commence operations once building dismantlement is completed, and during disposal
cell and waste treatment (CSS or VIT) operations, Space is limited at the chemical plant site,
therefore, early operation of the decontamination facility will clear space at the MSA for other
activities. '

Approximately 142 weeks would be required to decontaminate 10,000 tons, .
approximately 33 of the 31,000 tons of steel at the Weldon Spring site. Approximately
440 weeks would be required to decontaminate the entire 31,000 tons of steel.

. 6.3.7 Additional Treatments

6.3.7.1 General. - On-site and off-site treatment processes for treating and
disposing of wastes that are not detailed in other studies include: '

» Deactivation using on-site water treatment sysiems.
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» Stabilization or chemical precipitation with on-site water treatment systems.

v On-site solidification or vitrification followed by on-site landfill disposal,

» Off-site incineration with on-site ash disposal.

¢ (ff-site recycle, reuse, or encrgy Tecovery.

63.7.2 Summarr of Additional Treatment Operations. The treatment processes

. described in Tables 5.3.7-1, 5.3.7-2, 5.3.7-3, and5374wnmstofbmhnn-s:temdnﬁ-mte

operations.

6.3.7.2.1 On-site Operations. Deactivation of oxidizers and small volumes of acids
and bases can be performed in Train 1 of the site water treatment plant. A small conveyance
systern and material spreader is needed to prevent slug feeding that may cause excessive abrupt .
‘heat buildup and create an unsafe explosive condition. The aqua]ization pond serving Train 1 -
cannot be used to deactivate wastes due to regulauons governing treatment in surface
unpnundments

Deactivation or chemical precipitation of ignitables, corrosives, reactives, metals, and
various organics requiring intensive process conirols.can be accomplished using the mobile sump
" waler treatment system, This system should be positioned near Building 434 and receive
cataloged waste directly from the containers. Additional cells can be readily added to the mobile
sump ‘water treatment system to accommodate media absoqmcm and adso:pt:un with gll solids
diverted to the waste treatment plant.

A déhalugmation system with reagent preparation and dru::;l mixing is needed to treat
PCR contaminated liquids and solids. Existing 55-gallon droms will be ussd as tr&atment vessels
with portable heat jackets to control reaction tmnpemtures

Final waste solids can be satisfactorily treated in the CSS or VIT treatment plant and the
Tesultant solidified product placed into the on-site disposal cell.

All on-site alternative treatment processes must be coordinated with CS§ or VIT plant
operannns '

6.3.7.2.2 Off-site Operations. Extended temporary storage of PCBs, solvents, and
oils is necessary until incineration capacity becomes available at DOB's Oak Ridge facility or
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other appropriate facilities. Ragulatory appmval will be required for axt&nded temporary on-site
storage. Liquid solvents and oils having heat content greater than 5,000 Bti/lb and water
content less than 10% should be sent to energy Iecovery units, such as Diversified Scienitific
Services Incnrporated in Oak R.ldge, Tmsee : :

If possible, transfcrnner and capacitor shell exteriors should be decomammatad on site.
and shipped off site to a TSCA incinerator with metal shredding capabilities.

6.4 Site Closure
6.4.1 General

Figure 5.4-1 depicts the site conditions prior to site closure. The cell area has been
fenced and a cell perimeter road constructed for maintenance purposes, and for access 1o the .
monitoring points within the fenced area. The access control building will house some of the
monitoring instruments, maintenance equipment, files, and other information regarding post-
closure. inspections. Though not depicted in this ﬁgure the site is graded and revegetatad The
road along the site perimeter is not shown because it is uncertain whether it will remain.

In addition to monitoring the overall area, structures that will require long-term.
surveillance and maintenance include the disposal cell (mainly the cover), the leachate collection
and removal system, roads, culverts, ‘monitoring wells, the fence and gates, the access control
building, and signs. These required monitoring activities will be detailed in the past-clnsum
plan. The site closure activities {operations) are tied to the designs proposed in Section 5.4.
These ﬂperalmns will be discussed in this section as part of the mte closure plan. They mchlde:

¢ Removal and remadialion of temporary support facilities.

¢ Removal of existing roads and constrection of pennancnl roads.

» Installation of graundwaxer monitoring wells.

¢ Review and esmhhshment of final snrface mnoff controls (mot considered in thn site -
" drainage study, Section 5.1. ).
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. MbﬁMmt of final site security (fence, access cnptrul, and si#ns}.
* Operations and mmtemnw | |
e Removal of operating equipment,

6.4.2 Rem.ﬂva] and Remediation of Tanpnrarf. Support Facilities

The removal and remediation of temporary support facilities correlates with the designs
and assumptions presented in Section 5.4.2. Removal activities involve support facilities used
during construction of the disposal cell and other remediation activities; these facilities will not
remain after site closure. This study proposes that the site be returned to its natural vegetative
state, Therefore, the temporary support facilities must be removed and remediated 0 prepare
the site for final grading and reclamation activities. The final nbjecuve will be to achieve the
site closure conditions proposed in Section 5.4. :

“Temporary support facilities that may require removal as part of the site closure task
include the SWTP and retention ponds, the TSA, the waste treatment facility, the Ash Pond
spoils area, and the CMSA. The removal of access and haul roads is discussed in Section 6.4.3.
The removal of contaminated materials and other structures, including the undcrgmund utilities,
is discussed in Section 5.1.2.

Removal procedures shall conform to all applicable dismantiement and demolition
procedures, specifications, health and safety plans, and regulations as previously developed and
initiated by the Project Management Comtractor (PMC). The removal operations for most
structures will follow procedures similar to those discussed in the waste removal plan in Section
5.1.2. The following preliminary removal sequence has been developed as a basis for the

conceptual design:

[atet:] Action

Disoonneot al utifities.

 Establigh site dreinege arnd erosicn and sedirmmt controls.
Establigh & Tampurary materkals staging area {may uge the CMSAT
Remova debris ingide ang outaids bulidings.
Dacomteminate faciities, i fanafble.
Remove facility agquipment and interiar piping.
Digrnantie, demefizh, and ramcove sbove-grade structures,
Aomaovie surfece conarete, asphait, and gravel pade,

O =i B bk —

mvsargijpannaiodrisection. 4 . 'ﬁ-lﬁ{}




. Qgoa0d

2 ' Aemowve pond finera near the water iremtrent plent,
140 Excavate foundations:
11 Retnowve underground piping and utilitise.
52 " Remove contaminated soile, if sncountérad, and place in cefl.
13 Backfill and compact sxoavated areas with claan soHaE,
14 Ratriovs rosd saphett, conorate, end gravel, )
1E Ramove sxisting cubvarts and drainage structures, sxcant those that wil remgin far post-clomire.
18 Construct naw roade. . o :
17 ingtatl monitoring wells ond abandon mxdating ones that will not be used.
18 Eytablieh fina! surface runaff controls.. ’ .
. 18 Establigh sita ssounly. '
20 Remaova preperty boundary fence, if e detarmined in Titla Il design.

21 “Gaad and mulch divturhed aress.

~ The estimated material quantities for the tentporary support facilities 1o be removed are
shown on Table 6.4-1. Specifications that are specific to the removal and remediation of the
temporary support facilities include: Temporary erosion and sediment comtrol structures,
building dismantlement and demolition, earthwork, dust control, and site work. A complete list
of all operational specifications for the site closure task is presented in Section 6.4.10.

6.4.3 Site Road Abandonment

The post-closure site road sysiem is necessary. for monitoring and maintaining the site
during at least the first 30 years of post-closure. Some of the existing roads will be incorporated
into the final road layout, as- discussed in Section 5.4.3. Generally, all e:ustmg asphalt,
concrete, and gravel roads within the site are to be removed, with the exception of the existing -
roads adjacent to the west and east sides of the cell, the existing site perimeter road (as
determined in Title 1), and the existing asphalt site entrance road and portions of the parking
lot near the administration building. o .

Removal of most existing roads is necessary to reclaim the site and return the area to its
patural vegetative state. Roads-that are mot an integral part of post-closure monitoring and
maintenance should, therefore, be removed. In addition, if the existing roads remain and the

property boundary fence is removed, public access would be encouraged, which could potentially
' deter the growth of vegetation. A post-closure road will remain at the disposal cell perimeter
for access to leachate callection sumps and monitoring wells and for cell maintenance.

‘Most of existing site roads are gravel roads cnnstructe&'to St. Louis Couﬁty Standard -
Specifications for Highway Construction (Ref. 46). Procedures for abandoning roads will follow

milusarsijoennelodriesction B4 G161




030834

all apphcable specifications and site pmcedures In general, the fullowmg sequence of
procedures may be performed:

-]
T

ne ' . Ation
Innﬂl mpun.rl.r -m;-inn ard cortrol MesRurEE.
Humm conarete o Asphalt surfacing ml-t!l'i.l‘r: papiratn from subsurface matarjals for Later uss.
' Rumnw aparagats mmnuh and stockpila for later use.

Ramove rosdway dmmu atructuren and piacs in digpoant oadl, if contaminated, or mlesse and
racyale if ninn

Regrade rasdway arees to drein and conform with surrounding contaurs.
Sead and mulch ol daturbad areas.

Remows tempaorary sronicn acd sediment control messures sfter vagatation has been swinblichwd,

- Materials such as concrete, asphalt, or gravel that may be reused for site closure road
construction or other functions should be stockpiled. '

Roads that will be abandoned should not be removed until after all remedial work in the
vicinity of these roads has been completed, A practical plan may be (o remove the roads
furthest from the cell first, leaving the road leading to the final open area of the cell for removal

last.

A maintenance plan will be develnpad for the cell perimeter road and any other roads that
. will remain duting post-closure. This plan should include all requirements for maintaining the
road and all drinage structures or related features. At a mlmmum, the plan will include the

follnwmg
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s Extérminating weeds and grasses that grow in the roads.
e Mowing each side of the road to keep brush and trees from encroaching on the road.

» Inspecting drainage crossings and cleaning out debris and sediment to maintain proper
drainage flows. ' -

» Performing any other necessary maintenance o ensure a 30-year life.
6.4.4 Site Reclamation

~ Following the backfilling of excavated areas with clean backfill and the finat site grading
mandated by surface water runoff requirements, one of the major site reclamation activities is
the revegetation of the site, The details regarding the types of grasses and the criteria for .
revegetating the area are discussed in Section $.4.4. This section presents the operations
required to achieve the design proposed in Section 3.4.4.

 Ground preparation may be required prios to cultivating any grasses. If weeds are
present, the ground should be deeply plowed in late fall to eradicate established weeds. The
ceedbed should be firm, preferably cultipacked. The soil should be tested and phosphorus,
potassium, and lime should be applied, as needed, prior to seeding. Nitrogen will not be applied .
hecause it encourages the growth of weeds. Several methods exist for reducing soil loss on
erosion-prone areas while establishing mative grasses. The method chosen should be
implemented during other land disturbance activities preceding planting. '

Planting can be accomplished by either drilling or broadcasting. Agricultural and track-
type tractors with standard planting equipment, such as seeding drills, may be used for seeding
and mulching: operations. A rangeland drill is the most efficient means of planting. Seeds
. should be debearded and mixed with phosphorus and potassium fertilizer, if broadcast seeding
is to be used. The seadbed should be cultipacked hefore and after broadcast seeding. Most
seeds should be covered with no more than 0.25 in. of soil; some seeds may remain exposed.
Seeding and mulching will be performed to achieve a uniform and complete vegetative ground
cover. Seeds and fertilizers will contain minimal amounts of impurities to ensure 2 quality '
product. - :
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All native grass seeds shouid be purchased in pure, live seed amounts. Seeding rates will
vary according to the number of species planted. Broadcast seeding rates must be 25% higher
than drilled seeding rates. The seeding rate will be increased to allow for seed that will rot
before spring. The best seeding dates for the types of grasses proposed at the site are from late -
April to early July. Seeding before May will require the use of herbicides or frequent early
mowing for weed control. Fall planting is not successful until after earl]r November

Either native of introduced Jegumes and other types of forbs should be included in the
seed mix. These are often added to the stand during January or February, prior to the third
growing season of the native grass.

The following general guidelines shouid be followed:

* Seguence 1. Weeds should not be allowed to grow more than a foot tall before

" mowing. Mow t0 2 stubble height of 4 in. to 6 -in. the first time, 6 in. to 8in. the
second time; avoid mowing after August. Herbicides may be used to control
broadleaf weeds but their use should comply with the waste minimizatton procedures
set by the site. All herbicides should be applied according to label instructions.

 Sequence 2. Cool-season broadleaf weeds should be mowed in May. Scorching
(burning) is generally not advised because grassy weeds may become worse.

» Sequence 3. Overseed legumes in January. or February if they are desired. Scorch
© the area lightly in the early spring to kill weeds, remove dead growth, and recycle
nutrients. Timing of the burn is important to achieve the desired results. Plans for
the scorching need to be carefully considered to protect surrounding property.

6.4.5 Site Security

The fence, gate, and signs will be placed as determined by the contractor. Grades along
. the fence line should be fairly gradual, with the possible exception of drainage locations. Post
holes for fencing may be drilled using a small implement tractor. Concrete for posts may be
placed using a concrete treck from a local concrete plant or may be mixed and placed on
location. Other operational details will be specified in Title I ﬁnal design or as determined by
the selacted subcontractor.
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6.4.6 Groundwater Monitoring and Contamination Control Wells
The operations component - of moniwﬁng'wells may be divided into the following

categories: well installation, mmplwun development, decontamination, and sampling for
monitoting purposes. This section presents operations associated with the des:gns discussed in

*. Section 5.4.5. The location and typaoﬁmumtanng well is a design function with no field-

related activity other than surveying. Some of the following subsections include Iists of
procedures and specifications to be followed to estsblish and operate a disposal cell monitoring
system. - The procedures and specifications are generally based on those presently in use at the
Weldon Spring site, and.are intended to:comply with all apphcable Federal, State, and local
regulatory requirements. The fnlluwmg jtems will be addressed:

e Design criteria for the drilling and monitoring well installation program.
« Procedures for drilling, installing, and developing groundwater monitoring wells.
+ Decontamination procedures for drilling activities. .
_e Criteria for the selection of sampling methods for monitoring wells.
s Procedures for sampling groundwater monitoring wells,

The final gfadmg cover, and surface drainage features may cause the volume of natura)
gmundwaier recharge which enters the overburden and shallow bedrock aquifers to decrease by
restricting infiltration into, and directing surface runoff away from, the disposal cell. This
decrease in recharge may impact water levels and the direction of groundwater flow. Afier the
disposal cell is constructed, these impacts should be carcfully monitored by water levels and by
periodically constructing potentiometric surface maps. |

6.4.6.1  Design Criteria for the Drilling snd Monitoring Well Installation
Program, Criteria were developed to suppori the final design of the drilling and monitoring
well installation program. A number of drilling technologies are available, and certain methods
are more suitable for satisfying the cnte_pa listed below. Drilling methods for the mumtnnng'
well installation program include hollowsstem auger, cable tool, mud rofary, air rotary, coring,
ODEX, reverse circulation, and dual- wall reverse circulation air. Experience gained from
previous site investigations will assist in the selection of the appmpnatc drilling method. Design
- criteria for consideration include:

¢ Required depth.
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_» Hardness nf.forlmtinns'to be penctrated.,
* Weil diameter.
+ Sampling requirernents.
* Requirements for controlling cuttmgs and -other dfﬂ]ingdérived wastes.

‘¢ Necessity for preventing cross coatamination of aquifer systems; certain technologies
and procedures allow ‘isolation of drilling fivids and water produced, and prevent
© cross-contamination of aquifers. '

¢ Cﬁring requirements; spot coring or continuous coring may be required to provide
field data for the determination of final well design. '

+ Experience gained from previous drilling programs.

6.4.6.2 Procedores for Drilling, Installing, and Developing Grovndwater
Monitoring Wells. Procedures for drilling, installing, and developing groundwater monitoring
wells were developed for previous investigations at the Weldon Spring site. Refer to the Weldon
Spring Engineering procedures, Section 16.18 (Ref, 48). These procedures shall be used for
installing the wells in the vicinity of the disposal cell.

6.4.6.3 Deconiamination Procedures for Drilling Activities. Decontamination
procedures have also been developed for drilling activities at the site and are included in the
procedures mentioned above. These procedures will be used during the installation of new
monitoring wells in the vicinity of the disposal cell. - | |

6.4.6.4 Criteria for the Selection of Sampling Methods for Monitering Wells.
The criteria presented below have been developed to determine the appropriate method.: for
sampling groundwater monitoring wells, A number of sampling technologies are available, and
certain methods and equipment are more suitable for satisfying the criteria listed below. :
Sampling methods include bailing, bladder pumps, submersible pumps, piston pumps, and air-lift
samplers. Experience gained from previous sampling programs at the site may be helpfut in
selecting the appropriate method. Criteria for consideration include:
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s Depth to groundwater,
« Well diameter.
¢ Well pmdu{:tivity._

» Physical and chemlcal properties of groundwater contaminants, the method snlected
should ensure that volatile organic compounds are not lost during sampling.

» Durability of capital equipment.
*» Manpower requirements to employ technology.
. Requirements for ﬂemntaminaﬁan.

¢+ Methods prrevmusly employed - data consistency considerations,

§.4.6.5 Prnoedum for Samplmg Groundwater Monitoring Wells. Pmcadures |
for sampling groundwater monitoring wells were developed for previous investigations at the
Weldon Spring site. These procedures are described in procedure ES&H 4.4.1s Groundwater
Sampling. Similar procedures may be used for the post-closure sampling pmgram Additiomal
procedures related to groundwater sampling include:

« ES&H 4.1.1a, Numbmng System for Envirmumai Sampfes and Sampling
Locations.

& ES&H 4.1.2s, C‘hdiﬁ of Cmr@,
» HS&H 4.1.3s, Sampling Equipment Decortamination.
* ES&H 4.4.12s, Grom.er Level Manifqring and Well Iﬁ{egﬁry Inspections.
s ES&H 4.5.1s, Ph and Temperanre Measurements in Water. |

e ES&H 4.5.2s, Spec{,i_ic Conductance Measurement in Water.
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* ES&H 4.5.8s, Waver Sample Filtering.

¢ ES&H 4.5.63, Measurement of Dis_mtved Oxygen in B’afer.
¢ ES&H 4.5.10s, Alkalinity Measurements in Water.

& RC-30s, Disposal of Purge and Development Water from Groundwater Monitoring
Weils.

- Reporting and monitoring raqu:remcnts will also include applicable sectmns of
40 CFR 264, Subpm‘tsFandG

6.4.7 Surface Runoff Contrels

" Surface water ranoff controls are discussed in detail in Section 5.1.6, Site Drainage, and
the operations related to the implementation of these controls are presented in Section 6.1.6..
The operations related to the placement of temporary surface runoff controls used only during
the site closure activities are presented in this subsection. Control measures should be installed
prior to conducting any remedial work and should remain \ntil all work is mmplﬂed and finaf
surface runoff control measures are established.

. QOperational procedures for controlling storm water surface runcff during site closure may
_ include the following methods, which are commonly used in the construction industry:

¢ Straw bales,

¢ Sand bags.

* Temporary grass seeding and mulchmg.
Jute matting.

Silt fences.

Ditches.

Diversions.

Sediment basins.

Culverts,

Riprap.
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The specific use of any one of the aforementioned methods will depend largely on the .
operations of the selecied subcontractor. Conceptually, most of these methods are feasible and
may be used, with the possible exception of temporary grass seeding; the repraining methods are
easy to apply, do not require detailed design, are readily available, are commonly used in the
industry, and can be quickly placed and removed. The use of equipment is mimimal, possibly
requiring only a backhoe tractor with a front-end loader. ' : -

Specifications that may be required in final design to address temporary surface water
runoff controls are! . :

s Temporary surface water control measures,
« Seeding and mulching. :

» Corrugated metal pipe culvests.

* Riprap. |

* Filter fabrics.

6.4.8 Operation and Maintenance

The operation and maintenance requirements related to site closure activities are those
that address the following structures: the disposal cell, the celt perimeter road and other roads
that may be established later, the drainage ditches including culvents, vegetation, the fence
around the cell arca, access control, and appuﬁenam'stmcmres such as buildings, signs, and
posts. Specific details associated with monitoring each of these components will be established
in the post-closure plan; therefore, only a brief discussion is presented in this subsection.

Routine cell maintenance will be performed as required and identified during site
inspections. These inspections will be performed semiannually for at least 30 years following
closure. Spot maintenance will be performed as needed, at any time, following noticeable
damage to the cell cover or after a major event such as an earthquake, heavy storms, and the
fike. (Title I work or the post-closure plan may define the need to establish an carthquake
reporting system with a national organization such as the National dmn_ic and Atmospheric |
Administration or the U.S. Geological Survey. Some unscheduled site inspections may also be
. conducted as part of the monitoring program. The major component of the cell that will Texquire
maintenance will be the cover; curreni assumptions are that only minor repair work will be
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Necessary. Thahandmnlsnxésmywperfoﬁnthis work will be stored on site, but a
subcontractor may be selected to perform the necessary repairs, as needed. '

The planned and unschedsled inspections will also identify repairs to the rest of the
structures that may be necessary {i.e., roads, ditches, fence, gate, grass areas, etc.). Repairs
to these structures will also be performed, as needed, and as described in the site inspection
reports. Possible maintenance requirements may include removing grass that has grown in the
perimeter road, filling pot holes and other erosion-related damage, painting or substituting pusts _

"and signs, mending the fence and gate, and conducting other general preventive miaimtenance.
Monitoring operations for the wells are discussed in Section 6.4.5,

_ Maintenance requirements for vEgetatinh following site closure will be minimal.

Maintenance should entail only monitoring for signs of erosion, filling minor erosion rlls or
gullies, re-seeding, or some combination of these activities (Ref. 128), except for possible
occasional mﬂwiﬂg on road berms and scorching to maintain the vigor of the native grass stand.

6.4.9 Removal of Operating Equipment

Operating equipment used for site remediation activities will be removed as each activity
is completed. This equipment is the responsibility of the various subcontractors and the current
assumption is that each subcontractor will remove ifs own equipment. Planning the removal of
this equipment is not practical at the conceptual or even final design stages. The schedule for
removal will be determined at the completion of each actmty

A major criteria applicable to any removal activity is the decomtarmination of all
equipment before it leaves the site. Therefore, one decontamination pad should be available for
those activities immediately pﬁur to commencing site ¢closure operations, Operating equipment
used for site closure construction activities will also be removed, as necessary, but there should
be no contamination concem. Inspection for contamination shall conform to established project
Criteria. '

If some equipment or mmponem is determined to be-contaminated and cannot be cleaned,

it must be placed in the disposal cell. If the cell is closed, tbacontamumtedmatemlmustbe
transported to an approved site for disposal. :
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© Removal qa-mi:ifmatinns.slmll consist of "Surface Cleaning and Decontamination
. Procedures for Equipment” and other regulatory fequirements as defined in the General
Provisions, General Conditions, 'an;i Health and Safety Plans developed by the site.

6.4.10 Dperatmnal Unmertamtles
A major operational uncertainty that may affect the site closure plan is the potenual for

encountering contaminated materials after the disposal cell has been closed and sealed. An
. apptoved alternate disposal site that can accept the. contaminated materials will have to be

selected. Another uncertainty relates to inclement weather during the execution of site closure *

activities. This would delay site closure operations.
6.4.11  Specifications

Most of the spec:ﬁcaﬂons associated w:th site closure activmas were. presented in
Section 5.4. The following additional specrficatmns may be required for the operations and
functions of the site closure activities:

* Summary of work.

+ Measurement and payment. -

*  (uality assutance and quality control.

« Temporary facilities.

* Temporary wilities.

* Dust control.

¢ Temporary surface water cnntml IMEASUTES,
* Surface water control.

» Topsoil stripping and stockpi]ing.

* Earthwork (excavation and backfilling).

* Corrugated metal pipe culverts.

Riprap. '

Filter fabrics.

Surface cleaning and decontamination procedures.
Dismantlement and demolition.

* Roads. |

¢ Fencing.

* # @
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* Site'grading and preparation.
*  Seeding and roukching.
+  Site closure. :
¢ Operations and maintemance.
6.4.12  Site Closure System Analysis

The operations related to site closure presented in the previous sections do not interfere
with site activities. The site closure components that mquue evaluation from a systems analysis .
perspectwa include:
¢+ Removing support facilities (clean material only).
*  Removing existing maﬂs and constmcting. pennanént Toads.
.. Insta]ling monitoring wells.

* Reviewing and establishing any final surface runoff controls (not considered in the
' Site Drainage Study, Section 5.1.6).

+ Establishing final site security (fence, access control, signs).

+ Revegetating the site.

The proposed schedule for performing this work is discussed in Section 5.4.8. Most of
the tasks comprising site closure will be performed by subcontractors and will follow set
schedules. The PMC will be responsible for supervising this work and maintaining these

schedules. The current conceptual study does not identify any potential problems in completing
the site closure activities. '
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6.5 Contractor Requirements
6.5.1 General

The contracting requirements for the remedial action at the site encompass engineering,
procurement, and construction of all of the designs outlined in Sections 5 and 6. - Additionally,
backup activities such as surveying, maintenance, and operation of decontamination pads would
also require subcontracts.  This section outlines the logic for breaking up packages, the major
work packages eavisioned, small and disadvantaged business considerations, types of contracts,
and the overall logic of sequencing these contracts. :

6.5.2 Contracting Strategy
The major considerations for breakdown of subcoatract packages include:

 Logical grouping of tasks/designs/activities.
o 'Small and disadvantaged business goals.

¢ Sequencing of design/procure cycles.

¢ Interfacing of contract activities.

» Types of contracts.

Alternatives for subcontracting include one large contract, several lﬁrge contracts,
multiple small contracts, or combinations of large and small contracts. Although the advantages
of one large contract could include more efficient use of equipment and lsbor and fewer .
interfacing problems, the disadvantages would counter these advantages by not allowing smaller
contractors to bid, and requiring all designs o be completed before bidding on the one large
contract. A subcontracting strategy forum was held among PMC Engineering, Procurement,
Construction Management, and Management departments to consider all of these possibilities.
After looking at the activities listed according to the work breakdown structure (WBS), the rough
sequence of these events, and the size of the possible work packages, the following
considerations help to define how the work should be divided:

s There are several laigepacimgcsmat.cammthehmkmuphmﬁsenfth:

sizefduration of the activity (e.g., waste placement, cell construction). Cost of these
packages ranges well above $3 million. '
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. Interfacmg activities is-intricate and there lspotentlal for delays m:l stoppage of work .
~ if multiple subcontracts are awarded.

* Bmhnguplargewuvmesmaymsehahﬂuy questions, mterfacmgd;fficulues and
quality assurance pmblems :

. Sevemlammmsmmﬂtecnumlpmhmdwm}dbemwdﬂwglmmng

designs cuuldbestartadassmnaspnmblemﬁuutwmﬂng for the eutueremedm] .

design to be awarded.

*  The bulk ofcunslmchunactivmas occurring in the middle ye.ars of remediation wﬂl
not be amenable to small subcontracts,

Aﬂermnsidemﬁnnofthes&ﬂdnthwitms, amixaflargeandsnm]lsubmmctsis
recommended to optimize schedules, interfaces, and accountability, along with allowing as many
small subcontractors as possible to bid the work.

Activities can be divided into large groupings according 10 the sequencing of activitics.
" These groups would include engineering design, site preparation, construction, waste excavation/
treatment/placement, support functions during remediation, and closure.

) Designs.of temporary structures having a Quality Level 3 designation are performed

.. nder two arclutecturefengumenng (A/E) subcontracts, At least one additional local A/E firm
is scheduled for an- A/E subcontract. A]llongtermstmcturmdes:gtmedasl)uahwlcmllwﬂl
bedﬂmgu&dhyhﬂ{FmgusonCmpan}'{hﬂ(F)off-slteengmeemg theengmaerafmcmﬂfor |
iterns such as the disposal cel,

“The various designs would be awarded according to the breakdown of packages listed in
Table 6.5-1, which shows the subcontractors for the site remedial action, as well as the possible
‘use of ymall and disadvantaged businesses. Performance of a Quality Level 1 design will
commences only aﬁer DOE review/concurrence of design team qua]ificatiﬂns to perform the task.

'I‘hctwuhrgepackagesthaxamnutamenahletoasmaﬂmmmrmmnslﬂandzm

inciude the bulk of the construction activities in regards to size (dollar value) of the effort. For
thedlspcsalcel_l (tem 20), the package could be split into three packages for. parts A, B, and
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C. Breaking this package, however, would involve'two very Iarge contracts and one medium
contract. This could cause some interference between construction (20A) effort of clean material
and excavation/placement of the waste (20B). Because the total volume of contantinated material
is still unknown, the flexibility of design and implementation would have to be well coordinated.
The cover placement - 20C (once all material was. in the cell) could also be a separate bid
item, but coordination of placement would be required. Final cover placement might not be
easily phased as sections are completed. Questions on lability, delays, and interfacing-

complications are the serious impacts foreseen, if the laxge package is subdivided.-

Phased construction of the disposal cell would lend itself to renegotiation of the contract
at each phase. Similar to large dam constructions, the costs of construction would change over
the long building period, The first phase of disposal celi construction would be awarded with
subssquent Phase 11 and closure phase still to be defailed and costed. Earthwork (both
construction and excavation of waste) should becomie a routine activity as work progresses, and

thus later phases could be negotiated for a lesser cost. Design changes caused by uaknown
quantities of waste could also be implemented as the project moved into the later phases when
volumes are better defined.

Contract Types

Of the three options for types of subcontracts, the type which would be selected in nearly
all cases would be either: ' '

s Lump suin.
« Fixed unit prices.

The third manner of contract types, time and materials, would be used only on a limited
basis where conditions and the scope of work are not definable and/or quantifiable.

6.5.3 Contracting Sequence

The sequence for awarding subcontracts is dependent on the work plan schedule outlined
in Section 11. Progression from initial site preparation and construction of temporary facilities
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to excavation of building foundations and contaminated soils, construction of the disposal cell,
placement of waste in the cell, and finally through closure, will necessitare 2 variety of contract
" types. Where possible, small and disadvantaged business subcontracts will be the goal.
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‘7 SUMMARY OF PRELIMINARY ASSESSMENTS

Section 7 presents various items associated with the conceptual designs described in
Sections 5 and 6. These include safety and health, quality, environmental impacts, energy and -
resource conservation, usicertainties, contingencies, and additional assessments.

7.1  Safety and Health

Safety and health issues for the conceptual design involve chemical and radiological
contarmination, physical hazards (noise, and heat and cold stress), construction safety hazards -
(motor vehicle and heavy equipment operation, lifting and rigging, excavation, and trenching)
and process equipment operations (stabilization of hazardous materials for final disposal).

Construction hazards should be anticipated and controlled for activities associated with
the preparation of the site. These activities include excavating, transporting, stockpiling, and
compacting of materials (baserock, excavated sails, and borrow materials), heavy aqutpmant :
operation and use of the site roads and public h:ghways

The operation of the chemical solidification and stabilization (CS5) plant or vitrification
. (VIT) of materials has specific. hazards associafed with implementation. Hazards include the
stockpiling of processed soil and surface materials that may result in radon exposures to workers -
and the environment. ‘This stockpile will be located in an enclosed structure and will therefore
require adequate ventilation, All materials and equipment in this area could become
contaminated with radioactive, chemical, or airborne dust. Therefore, task-specific health and
safety guidelines shall be developed for controlling exposures during thése various tasks,

Several health and safety concerns are pertinent (o the construction of the disposal cell.
During transportation, placement, ‘spreading and compaction, both treated and untreated waste
(contaminated soils, demolition debris, friable asbestos) will contain radiological and chemically
contaminated hazardous materials. Proper protective measures shall be developed prior to
performing any tasks that may cause exposures to site workers. Dust control measures wil be
required to protect the environment and the public from dust created by the moving of debris
during this project.

miusersljnanneicdriesction,? . 7-1
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In addition, placement of the flexible membrane liner may create a situation that could
potentially result.in exposures to the workers. ' Depending on the type of flexible membrane
liner, seaming may be accomplished with the use of solvents or through seam welding. Rither
method could create fumes or vapors that may be harmful 1o workers. Adequate control
measures must be developed to maintain exposures below levels that would be of a health and
safety concetn to the workers. “The surface of the liner could present a slip hazard. The use
of ropes amd/or ladders may be required to prevent workers from slipping. '

Section 4.7, Environmenta} Safety and Health Issues, describes the clements that
comprise most of the health and safety concerns for this project. Section 4.7.1, Contaminant
Concentrations (Sources), summarizes the types and locations of contamirants found throughout
the chemical plant site and quarry, including the radiological, chemical and asbestos hazards that
exist. ' :

- Engineeting controls and personal protective equipment (PPE) are used to protect site
workers, the environment, and the public from contaminants found at the WSSRAP.
Enginesring conirols are preferred for mitigating enwmnmental safety and health hazards.
These controls include the use of stringent dust control measures; such as, dust suppression
techmqucs, localized ventilation, equipment modifications, and erosion control methods.

Where engineering controls are hnpractmal or ineffective, the use of PPE is requued

_There 1sam1mmumPPEusage: requirement for the WSSRAP (refer to Section 4,7.4, Personal
- Protective Equipment Requirements). Upgrades in PPE usage are determined by evaluating -

materials o be handled, available engineering controls, work methods and conditions, material

.compatibilities, and exposure monitoring data.

7.2  Quality Assurance/Quality Control .

Quality assurance/quality aﬁntml (QA/QC) requirements/guidelines for the WSSRAP are
addressed in Section 4.4 of this report. Table 5.1.7-6 lists the typical quality control

. requirements for construction activities that are proposed for the WSSRAP as they relate to the |

cell. Proposed components, parameters, test methods, and minimum test frequencies are
presented; however, they are subject to change as additional information is obtained. (The Iist
of items presented may not be complete at this time.)
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7.3 Environmental

The primary mission of the Weldon Spring Remedial Action Project (WSSRAF) is to
protect human health and the environment. Environmental issues have been given a high priority
in the conceptual design of the disposal cefl, Excavation, treatment, and removal of coptaminant
sources from the Weldon Spring site will ultimately have a positive environmental impact on the
site: however, doring remedial activities, there will also be temporary, short-term environmental

impacts.

Major impacts consrdered durmg mnoepmal design of the dlwosal cell include, but are
not limited to: '

Air guality.

Surface water guality,
Groundwater quality.
-Protection of workers.
Wildlife and wildlife habitat.
* Noise.

s Resource commitment.

- * #*

Environmental impacts common to all site remedial activities are detailed in the following
sections. '

7.3.1 Air Quality

During all remedial activities, water and/or dust suppressants will be used 10 prevenl
generation of airbome dust. Operation of diesel and gasoline powered equipment will emit air
pollutants; therefore, all equipment will be maintained in good mndtuon to minimize air
pollstion emissions and related impacts on nearby facilities.

" Air quality wil! be monitored for chemically and radiologically contaminated paniﬁulates

and radon gas at the workplace and site perimeter, and appropriste responses will be
implemented if measured contaminant levels increase significantly above background level.
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7.3.1.1 Construction Material Staging Area. The construction material stging -
area {CMSA) will be constructed during one construction season, operated during the next three
to four construction seasons, and then removed following cumpleum of the aell cover. . Impacts
to air quality will be minimal and short term.

_ 7.3.1.2 Site Roads. Construction of site yoads and heul roads will generate

airborne dust, and operation of diese! and gasoline powered equipment will emit air pollutants.

Contaminated soils will be excavated and removed from the subgmde and along the proposed

route before construction of new roads; all materials will be placed in the disposal cell and the

roads and surrounding areas will be graded and revepetated as a part of the remediation.

. Construction of the haul road from the clay borrow source area will require appmx:malely two
to three months. o

7.3.1.3 Site Surface Drainage.  Construction activities associated with
development of the site surface drainage system will generate zirbomne dust. The envlmnmmml
unpact will last until compleuun of the remedial activities. . :

7.3.14 Borrow Source. The. dust generatad during clay borrow source area
" operations will, for the most part, be uncomtaminated; however, the potential exists for
generation of contaminated dust during foundation improvement at-the site. If necessary, site
roads may be paved to reduce dust generation from traffic. Dust suppression techmques such
as spraying with water, will be used as necessary,

Equipment will be maintained in good condition to minimize air pollution e;niséians and
related impacts on nearby facilities, including the Francis Howell High School. Any -
eavironmental impacts will be short term, lasting only until completion of the borrow source
operations.

Air quality will be monitored at the perimeter of the clay borrow source area as well as
at the site boundary.

B . 1 . Waste Excavation, Handling, and Transportation. Excavation,
handling, and transportation of the waste materials will cause various. kinds of air emissions,
* uncontaminated dust, contaminated dust, radon gas, dust caused by moving vehicles on gravel
road and dirt surfaces, dust blowing from moving construction equipment, and exhaust emissions
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from gasoline and diese] powered equipment. Air emission problems will vary s:gmﬁcantly with-
the source and nature of the contaminated maierials, Removal and transporation of
contaminated soils from the vicinity properties will create a risk of contaminating off-site
transpurtatmn routes and other ¢lean areas. -

Vehicles tmnspomng contaminated soils from v1cm1ty propertics w111 be cuvered 0
eliminate spillage and wind-blown dust. Engineering controls such as reducing working surface
areas and using covers, water, or chemical agents (o reduce radon and particulate emissions will
be employed. Speed limits will be set for vehicles transporting contaminated matesials to
minimize the pl"ﬂb&bﬂﬂ}’ of an aocmeaual spill and to reduce air ‘emissions from tire traffic.

lnading areas will be mzm_aged. to prevent _mntaminated soil from being tracked by -
vehicles inta the clean areas. Trucks and/or truck tires will be cleaned before exiting the
contaminated areas. Vehicles will be periodically maintained and inspected to minimize exhanst’
emissions.

In addition to the increase in air emissions due to construction-related activities, there will
be an increase in automobile exhaust air emissions from employee commuter traffic along the
transportation corridors including State Route 94,

7.3.1.6 Disposal Cell. Construction of the disposal cell will result in various kinds
of air emissions; uncontarminated dust, contaminated dust, radon gas, and exhaust emissions from
gasoline and diesel powered equipment. ‘Engineering controls, such as reducing working surface
areas and using covers, water, or chemical agents to reduce radon and particulate emissions, will
be employed. Speed limits will be set for vehicles transporting comMaminated materials to
minimize the probability of an accidental spill and to reduce air emissions from tire traffic.

All construction materials, such as fill materials, clay from the borrow source, sands,
gravel, and geotextiles from commercial sources, will be _de]ivemd to the site by truck or
scraper. Non-dedicated transportation corridors, including State Route 94, wilk be used as baul
soutes for deliveries to the site.. An estimated 200 w0 400 employees will commute to work -
along transportation corridors. ) | '

Maximum containment of radon will be achieved by placement of the radon barrier to
cover the waste when the waste reaches design height, This barrier and the vegetative cover
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which follows comprise the cell cover. A temporary cover, such as a flexible membrane liner -
{FML), will cover the emplaced waste during the shutdown period between curnstmctmn seasons,
or when wastelsleftunattendedfmamnnthmmre

. 7.3.1,7 Dewatering. Transfer of sludge from the dredge to the dewatering plant
will generate contaminated and uncomtaminated airbome dust. Radon emissions contsof devices -
will be installed in the dewatering plant to minimize the amount of radors that may escape to the
atmosphere. Additional air monitoring will be conducted at the site boundary.

7.3.1.8  C8S Facility. The CSS treatiment facility will operate two shifis per day, -
five days a week, nine months & year, for approximately 23 months in a completely enclosed
facility, Air quality will be monitored at the CSS treatment facility, downwind of the facility,
and at the facility perimeter. Radon will be monitored at Francis Howell High School and the
- ‘WSS perimeter.

: There will be an increase in vehicle exhaust air emissions from trucks delivering reagents
and employee commuter traffic along the transportation corridors, including State Route 94,

7.3.1.9 VIT Facility. The VIT facility will aperate variable shifts: the material
preparation circuits will operate two shifts per day, five days & week, 12-months a yeai', for
approximately four years; storage and blending, melter feed, melter, product discharge, and off-
gas treatment circuits will operate three shifis per day, seven days a week, 12 months.a year,
for approximately four years.

Mitigative measures for protecting air quality include a totally énclosed design, utilization
of the best available control technology (BACT) for design of the off-gas treatment circuits, and
the use of water and dust suppressants on site roads to control fugitive dust. The facility will
have controlled emissions through 30 m (98 ft) high stacks.

Air quality will be monitored at the VIT faciiity, both within enclosed worker areas and
at locations such as at the base of the stacks. Air quality will also be tracked in the interior of
‘the facility through the use of breathing zone air samplers at a frequency determined by the
WSSRAP health and safety personnel. Air quality will also be monitored downwind of the VIT |
facility, at the facility perimeter, and at the off-site critical receptor locations. Radan will be
monitored at Francis Howell High School and the 51te perimeter,

mAueersljcannsicdrizection,? ' T'ﬁ




All dried waste materials will be pneumatically transferred directly to bins, and mixing
of waste materials will occur within enclosed systems. Storage systems for the raffinate shudges,
quarry soils, and clay liner materials can be equipped with a system to cnpmra radon emissions,
if it is determined that such & system is required.

There will be an increase in vehicle exhaust air emissions from trucks delivering reagens
and employee commuter traffic along the transportation corridoss, including State Route 94.

7.3.1.10 Additional Treatments. The potential impacts on air quality from
treatment and disposal of wastes will not differ significantly from existing and proposed on-site
activities. Waste handling will generate contaminated and uncontaminated dust and radon gases.
Emissions will vary by chmmcal material, handling procedures, and moisture content. -Material '
handling will be managed to minimize fugitive dust and prevent spillage onto uncuqmunated
areas.

7.3.1.1% Site Closure. .Excavation and construction activities during site closure
will result in a short-term impact on the air quality. Sources of impact will include contaminated
and uncontaminated airborne dust and fumes from gasoline- and diesel-powered equipment. Site
closure activities will include the cell perimeter road, final grading and revegetation of the site;
installation of the access control building and entrance, erection of a security fence, and the
drilling of groundwater monitoring wells.

7.3.2 Surface Water Quality
During excavation, Iiandling, and transportation of soils, good engineering practices and

mitigative measures will be employed to minimize water erosion and transport of sediments to
- nearby surface waters, These practices and measures will include, but ot be limited to: '

Surface grading.

Berms and silt fences.

Straw bale dikes.

Straw, mulch, riprap, or geotextile membranes. -
Revegetation mats.
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Sedimentation basins will be constructed near the site perimeter to minimize transport of
sediments and/or contaminants to off-site areas. Contaminated water will be stored in lined -
retention ponds, and subsequently transported to the site water treatment plant (SWIP) for
treatment and release; National Pollutant Discharge Elimination System (NPDES) standards wﬂl :
be met before waler is releasa:‘l off site.

7.3.2.1 Construction Material Staging Area. The layout of the CMSA will be
coordinated with the site surface drainage plan so that clean runoff will be directed into clean
sedimentation basing via perimeter diversion ditches.

7.3.2.2 Site Roads. The layout of site roads will be coordinated with the site
surface drainage plan. The final form uf'mitigaﬂiun will be determined in consultation with
appropriate State and Federal agenmes Surface water runoff from dirty roads will be directed
to sedimentation ponds.

7.3.2.3 Site Surface Drainage. The layout of the site surface drainage system will
segregate minoff from contaminated and uncontaminated sources.. The final form of mitigation
will be determined during Title II design and in consultation with appropriate State and Federal
agencies. '

7.3.2.4  Borrow Seurce. Runoff from construction activities associated with the
.borrow source operations could transport uncontaminated soils to the nearby surface water and
_ wetlands. Wetlands areas that exist in and around the clay borrow source area will be pmtected
from sediment laden runoff by good engmecnng practices and nuugauve measums

A State of Missouri storm water permit will be required prior to the start of any
' construction activities at the clay borrow source area.

7.3.2.5 Waste Excavation, Handling, and Transportation. During excavation,
handling, and transportation of contaminated soils, good engineering practices and mitigative
measures will be employed to minimize water erosion and transpart of sediments to nearby
surface waters.

7.3.2.6 Disposal Cell. Some activities associated with construction and operation
of the disposal cell may impact the quality of surface waters, Contaminated and uncontaminated
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soils may be t:ranspurted to nearhy surface water retention ponds dunng cell operation and
maintepance. Good engineering practices and mitigative measures will be employed to minimize
water erosion and transport of sedunents to nearby surface waters.

Placement of the cover system will have no impact on water guality. Run off from
' prec:pﬂatmn on the cover system dunng its construction will be dlscharged

7.3.2.7 Dewatering. The quality of surface waters may be unpacted by
dewatering activities, Good engineering practices and mitigative measures will be employed to
minimize water erosion and transpurt of sediments to nearby surface waters. '

: 7.3.2.8 CSS Facllity, - Washdown water from machmery cle.anup at the end uf
. each shift will be collected and used in.the CSS process. Mitigative measures for protecting
water quality include control of runoff from the CSS process arca. Any excess rainwates will
be diverted for treatment at the SWTP.

7.3.2.9 VIT Facility. The amount of water anticipated to be required for daily
cleanup activities is minimal. The water generated from the thermal drying operations is
ansicipated to require treatment at the SWTP. Some water will he'genaratéd in the product -
discharge circuit from the occasional bleed required from the quench tank water system. No -
process-related waters are planned to be discharged prior to treatment at the SWTF; therefore,
the VIT facility should have ne irnpact on the WSS surface water quality.

Mitigative measures for protecting water quality include control of runoff from the VIT
treatment process area. Any excess rainwater will be diverted for treatment at the SWIP.

7.3.2.10 Additional Treatments. Remedial activities will take place in
Buﬂdmg 434, or adjacent to the site water treatment plant Train 1 (S‘WTPI}, preventing releases
to surface water.

7.3.2.11 Site Closure. The quality of surface waters may be impacted by site
closure activities. Runoff from contaminated roads, temporary structures and foundations, and
other civil works may transport sediment and contaminated soils to surface water containment
areas and wetlands in the vicinity. | '
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7.3.3 Gruuntiwat_er Quality

Excavation and removal of contaminant sources from the site will ultimately improve:
groundwater quality at the site. During excavation, hundling, and transportation of contaminated
materials, the disturbed areas wiil drain to lined retention ponds, and the water will subsequently
be transported to the SWTP for treatment and off-site release; NPDES standards will be met
before water is released off site. Groundwater quality will be monitored durmg ail phases of
onnstmctwn Spilis will be promptly claanad up.

7.3.3.1 - Construction Material Staging Area. The CMSA will be a clean area;
therefore, rainfall landing on the CMSA area and segping through to the groundwater will have -
& minimal effect on groundwater quality, One of these minor effects may be changes in pH
caused by runoff from stored limestone aggrepates. '

7.3.3.2 Site Roads. ‘No new site roads will be constructed f:rior to clearing the
subgrade of contaminated soils. Contaminated site roads will be excavated when they are no
longer needed, and the materials added to the dispoéal cell. This minimizes the source of
contamination that may seep into the groundwater. ' '

7.3.3.3 Site Surface Drainages. To minimize the risk of construction-related
activities causing contaminated surface water seepage into the groundwater, the following
measures will be taken: ' : L

. Retentmn pnnds and ditches for holdmg and transporﬂng mutammatad surfane ‘water
Wﬂl be lined with low permeab:llt},r soils.

» Facilities for handlmg contaminated runoff water wﬂ] be excavated when they are no
loﬂg&r needed and added to the disposal cell.

Gmundwater quaht},r will hc mumtored durmg all phases of construction (remediation).

7.33.4 Borrow Source. Thcpatenﬂal for g:wndwawr contamination at the clay :
bormow source area is minimal. '

miueersijoanneicdigaction. 7 _ ] . 7-10 . -




0B0ES4

1335 Waste Excﬁvai_:ion, Handling, and Transporthtlun. Excavation and -

removal of contaminant sources from the site will ultimately impirove groundwater quality at the

site, but the potential for degradation of groundwater quality exists during remedial actions.
During excavation, handling, and transportation of contaminated materials, the disturbed areas
will drain to lined retention ponds, and the water will be suhscquantl}.r transported to the SWTE
for treatment and off-site release. :

7.3.3.6 Disposal Celt. During construction of the disposal cell; the waste surface
will be graded so that it will drain to the edge of the emplaced waste, Precipitation that falls
on the waste will seep through to the leachate collection and removal system (LCRS) and be
divertedi to the SWTP for treatment and release. The amount of water required to control dust
will be reduced by utilizing a dust suppressant. o '

The basal liner of the disposal cell and the LCRS will pmverrt contaminated leachate from
entering the groundwater. . Groundwater will be monitored during and after site remedial
activities. '

7.3.3.7 Dewatering. ¥xcavation and removal of contaminant sources from the
Weldon Spring site will ultimately improve groundwater qualicy at the site, but the potential for
degradation of groundwater guality exists during the remedial actions. During dewatering of
contaminated materials, good engineering practices and mitigative measures will be employed
to minimize the potential for groundwater contamination. Groundwater quality will be
monitored during ali phases of construction. '

7.3.3.8 CSS Facility. Excavation and removal of contaminant sources from the
Weldon Spring site will ultimately improve groundwater quality at the site, but the potential for
degradation of groundwater quality exists during the remedial actions. During the CSS process,
good engineering practices and mitigative measures will be employed to minimize the potential

. for groundwater contamination. Groundwater quality will be monitored during all phases of -

construction.
9339  VIT Fadlity. No process-related waters are pianned to be discharged .

prior to treatment at the SWTP; therefore, the VIT facility should have no impact on the WSS
groundwater quality.
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7.3.3.10  Additional Treatments. Remedial activities -will take place in
Building 434, or adjacent to the SWTPI1, preventing releases that could pntennally impact the
groundwater.

7.3.3.11  Site Closure. Most site closure activities will involve the handling of
clean materials: however, the impact of some site closure activities could cause leaching of
contaminams into the groundwater. The impact of these activities is expected to be minimal,
becanse of the short-term duration of site closure activities. :

Drilling and completion of gmuﬂd water monitoring wells may also impact gmundwalﬂr
quatity; however, pre:cauuons will be taken to preveat the introduction of drilling ﬂmds into the
drillholes.

T.3.4 Protection of Workers

All WSSRAP remedial activities will be conducted in accordance with W3SRAFP Health
and Safety Plans; continuous monitoring of the work environment and the use of protective
equipment will be employed, as needed. Level "C" is expccled to be the highest level of
personal protection required for most work.

7.3.4.1 Construction Material Staging Area. All activities will be conducted in
accordance with WSSRAP Health and Safety Plans; contiuous monitoring of the werk
environment and the use of protective equipment will be employed, as needed. Level "C™ is
 expected to be the highest level uf persornal prmacuuu required dunng construction of the
CMSA.

7.3.4.2 Site Roads. Construction of site roads and haul roads will require an
estimated 10 person crew for a duration of two to three months. All activities will be conducted
in accondance with WSSRAP Health and Safety Plans; continwous momitoring of the work
environment and the use of protective equipment will be employed as needed. Level “C" is
expected to be the highest level of personal protection required for work on the site roads, .

© 7343 Site Surface Drainage. Construction of the site surface drainage system

will require an estimated six person crew for a duration of 10'to 12 months spread throughout
the period of disposal cell construction and waste placement, All activities will be conducted
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in accordance w1th ‘WSSRAP Health and Safety Plans; continuous monitoring of the work
_environment and the use of protective equipment will be employed as needed. I.mrel *C"is .
expected to be the highest level of personal protection required for construction of the site
surface drainage system. -

7.3.4.4 Borrow Source. Borrow operations will span a four year constrgction -
period. All activities will be conducted in accordance with WSSRAP Health and Safety Plans. -
Workers will use half-face masks for protection from blowing dust during periods of high winds.
Continuous monitoring of the work environment and the use of standard protective equipment
such as that routinely employed in similar carth works projects will be employed, as needed.

Level "C" is expected to be the highest level of pe:rmnal protection mqulred for work at the

borrow source area.

. 7345 Waste Excavation, Handling, and Transportation. All activities will
be conducted in accordance with WSSRAP Health and Safety Plans; continous moditoring of
the work environment and the use of protective equipment will be employed as needed. Level

"C" is expected to be the highest level of personal protection required for workers involved in
excavation, handling, and transportation of materials, although level “B" may be raqmmd for
some activities related to removal nf sludge.

7.3.4.6 Disposal Cell. All disposal cell construction and operation activities will
be conducted in accordance with WSSRAP Health and Safety Plans; continuous monitoring of
the work environment and the use of protective equipment will be employed as needed. Level
" is expected to be the highest level of personal protective equipment required for personnel
working within the cell area; under special conditions determined by the WSSRAP Health and
Safety parsonnel, Level "B", personal protective equipment may be required. '

7.3.4.7 Dewatering. All activities will be conducted in accordance with WSSRAP
‘Health and Safety Plans; continuous monitoring of the work environment and the use of
protective equipment will be employed as needed. Level "B" is expected to be the'highest level
of personal protection required for work during dewatezing of the sludge.

7348  CSS Facility. It is estimated that 13 workers will be employed to operate

and support the CSS' treatment facility. All activities will be conducted in accordance with
WSSRAP Health and Safety Plans. Continuous monitering of the work environment and the use
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of protective equipment wilt be employed as needed; air quality will be tracked on the interior
of the facility through the use of breathing zone air samples for worker protection. Level "B"

is expected to be the highest level of personal protection required for work at the CSS treatment
facility. '

7.3.4.9 VIT Facllity. It is estimated that spproximately 30 workers will be
employed to operate and support the VIT facility, All activities associated with the VIT
treatment process will be conducted in accordance with WSSRAP Health and Safety Plans.
Continuous monitoring of the work environment and the use of protective equipment will be
employed as needed; air quality will be tracked on the interior of the facility through the use of
breathing zone air samples for worker protection. Level "B’ is expected to be the hlghest level :
of personal protection required for work at the VIT facility.

| 73410  Additional Treatments. Workers may be exposed to radiologically and
chemically contaminated soils, liquids, sludges, and solids during waste handling, treatment,
disposal or off-site removal, All activities wilt be conducted in accordance with WSS Health
and Safety Plans; continuous monitoring of the work environment and the use of protective
equipment will be employed as needed. Level "B is. e:qaected to be the highest’ leve] of
personal protection required.

-

7.3.4,11 Site Closure. All site closure activities will be conducted in accordance
, with WSSRAP Health and Safety Plans; contimuous monitoring of the work environment and the
, use of protective equipment will be employed as needed. Level "C" is expected to be the
highest level of personal protection required for site closure work, |

7.A.5 Wildlife and Wildlife Habitat

_ Remediation of the WSS will result in the temporary disruption or elimination of wildlife
habitat. Some fauna will move te other similar habitats. Jocated adjacent to the construction
areas. Flora located within these areas will be destroyed. Flora and fauna surveys conducted
at the site and within the bormow area have identified three State endangered species at the site,
along with two State rare and one Federa] candidate species at the borrow area. Upom .

‘completion of remedial activities, the site will be graded and revegetated with native or other

-appropriate species, as determined in consultation with State and F:derél agencies and in
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acoordance with site closure design requirements. Migration and dispersion of plants: and
animals from the surrounding area will repopulate the site as the habitat recovers. '

Remedial activities that require vehicles to operate along public highways and the haut
roads may also increase the number of animals killed. This potential will be reduced by limiting
truck traffic at dawn and after dusk, strict enfument uf safe spwd Jimits, and mnductmg
employes awareness pmgmns

7.3.5.1 Construction Material Staging Am Construction of the new CMSA
will result in the disruption of wildlife habitat on the site. After completion of remedial
activities, the site will be graded and revegetated, as appropriate. ngmhm and dxspersmrn of
planis and arimals from the surmundmg area will repﬂpulate the site,

7.3.5.2 Site Roads. Cmistructmn of the site roads and haul roads witl result in

the temporary disruption of wildlife habitat along these roads. After completion of remedial -

activities, the site will be graded and revegetated, as appropriate. Migration and dispmmn of
flora and fauna from the surrounding area will repopulate these. locatmns

7.3.5.3 Site Surface Drainage. Construction of the site surface drainage system '
will result in the temporary disruption of wildtife habitat on- the site, After completion of
remedial activities, the site will be graded and rcvegétated, as appropriate. Migration and
dispersion of fiora and fauna from the surrounding area will repopulate the site.

7.3.5.4 Borrow Source. The 160 acre clay borrow source area is covered with
woodland/shrub and wetlands. Diring borrow operations, extreme care will be taken to protect
the flora and fauna to the maximwm extent possible. Fencing will be constructed to prevent
~ animals from falling into excavations, and diversion ditches and sediment structures will be
constructed to protect wetlands, Construction activities will be phased so that an area will be
resiored and revegetated as soon 4s excavation is complete.

Borrow operations along public highways and the delicated haul road from the borrow

source area will potentially increase the number of anjmals killed. The potential will be reduced
by limiting truck traffic after dusk-and by strict enforcement of safe speed limits, '
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The Missouri Department of Conservation plans to convert the clay borrow SOUICE area
“into a woodland/shrub/prairie grass habitat. After completion of remedial activities, the site will
- be graded and revegetated, as appropriate. Migration and dispersion of plants and animals from '
the surrounding area will repopulate the site. - '

7.3.5.5 Waste Excavation, Handling, and Transportation. Excavation of Frog
Pond, Ash Pond, and the raffinate pits will eliminate all wetlands, aquatic. habitats, plants, and
" animals in the area. After completion of remedial activities, the ‘WSS will be graded and
revegetated, as appropriate. Mlgrauml and dispersion of ﬂm'a and fauna: from the surrounding
area will repopulate the site. :

Excavation, handling, and transportation of soils will increase the potential for erosion.
This could result in an increased sedimentation load in local streams and lakes that receive
surface water runoff from the site. During excavation, handling, and transportation of soils,
‘good engineering practices and mitigative measures will be employed to minimize surface water
runcff and increased sedimentation to local surface waters, thus mtinimizing any impact on
aguatic habitats. '

7.3.5.6 Disposal Cell. Construction of the disposal cell, as well as the potential
for an increase in erosion and sedimentation in local streams and lakes which receive drainage
or runoff from the site, will have minimal or no direct impact on wildlife or wildlife habitat;
however, the siting and presence of the dlqmsa] cell will permanently eliminate on-site aquatic
habitats and species.

Installation of fencing or escape avenues, such as geonet ladders, will prevent the
trapping of animals in ponds or other excavations during cell construction and waste placement.

A vegetation management program will be developed for the disposat cell area to préﬁent
the establishment of large and deep-rooted vegetation that could compromise the integrity of the
disposal cell.

71587 Dewatering. No impact on wildlife or wﬂdhfe habitats are anuc;pated
from the dewatering activities.
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_ 73.5.8 CSS Facility. ‘The CSS treatment facility, will occupy approximately

1.5 acres located near the castern edge of Raffinate Pit 3 for a period of four years. After waste
processing has been completed, the facility will be dismantled. The site will be graded and:
revegetated, as apptopriate, Migration and dispersion of flora and fauna from the surrounding
area will repopulate the site. o

7359 . VIT Facility. The VIT facility will occupy approximately 1.5 acres -
located near the eastern edge of Raffinate Pit 3 for a period of four years. The proposed plant
site is currently maintained as & grassy area that provides minimal wildlife habitat. After waste
processing has been completed, the VIT facility will be dismantied. The site will be graded and
revegetated, as appropriate. Mlgratmn am.l dispersion ef flora and fauna from the surmundmg
area will repopulate the site. '

7.3.5.10 Additional Treatments. On-site treatment and disposal activities will be
conducted in Building 434, at the SWTP1, and/or the 8§ or VIT facilities; therefore, no impact
to wildlife or wildlife habitat is anticipated.

' 17.3.5.11 Site Closure. Remediation of the WSS will result in the temporary
disruption or elimination of wuldhfe habitat; however, no additional environmental impact on
wildlife or wildlife habitats due to site closure activities is anticipated. Upon completion of
remedial activities, the site will be graded and_revegetatﬁd with native or appropriate species,
as determined in consultation with the appropriate State and Federal agencies and in accordance
with site closure design requirements. Following site closure, migration and dispersion of flora
and fauna from the surrounding area will also act in repopulating the site as the community
IeCOVvers. :

Increased ambient noise levels due to operation of construction equipment will occur
throughout the WSSRAP remediation activities. Equipment, including maufflers, will be
maintained in good condition and will be periodically inspected to help control noise’ levels.
Hearing protection may be requited if noise levels excoed 80 dBA for. an eight hour da}r, per
OSHA regulations (29 CFR 1910.95).
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73.6.1  Construction Material Staging Area. Increased ambient noise levels wil
occur due to operation of equipment during coostruction of the CMSA. The noise impact will-
be temporary and will cease following completion of construction and operation of the CMSA..

7.3.6.2 Site Roads. Tncreased ambient noise levels wilt ocour during construction
of the site roads and haul roads. Activities during construction of the haul road from the clay
botrow source area will be timed to minimize interference with scheduled activities at Francis
Howell High School.

7.3.6.3 Site Surface Prainage. Increased ambient noise levels will occur 'd'uring
construction of the site surface drainage system. Noise impacts will be temporary and will cease
following completion of construction of the drainage system. '

7.3.6.4 Borrow Source. Increased ambient noise levels will ocour due to
operation of equipment during borrow source operations. Activities during construction at the
clay borrow source area will be timed to minimize interference with scheduled activities at
Francis Howell High School. | e

7.3.6.5 Waste Excavation, Handling, and Transportation. - Increased ambient
noise levels will occur during excavation, handling, and tmnsportatmn of spils. Nmse unpact.
will be temporary and will cease. following cnmpletmn af mmcdlal activities. '

7.3.6.6 Disposal Cell. Increased ambient noise levels will occur during
construction of the disposal celt. Noise impact will be temporary and will cease fuﬂuwmg
closure of the disposal cell.

7.3. ﬁ 7 Dewatering. Increased ambient noise levels will occur during dewateﬁﬁg
activities. Noise impact will be temporary am:l will cease following completion of dewatenng
activities.

73.68  CSS Facility. Increased ambient noise levels will ocour during

construction and operation of the CSS treatment facility, Noise impact will be temporary and
will cease following completion of CSS processing operations and plant dismantlement.
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73.69  VIT Facility. Increased ambient noise levels will occur during
construction and operation of the VIT facility. Noise impact will be iemporary and will cease
following completmn of VIT treatment operations and plant dismantlement.

7.3.6.10 ._ Addit:mnai Treatments. Increased ambient noise fevels will ocour during
the alternative waste treatment activities. Noite nnpact will be tempnrary nnd will cease
following completion of the activities.

7.3 IS 11 Site Closures. Increased ambient noise levels will occur during site
closure activities. Noise 1mpact will be tnmpnmr;-,r and will cease following cnmpletiun of site
closure activities. :

7.3.7 Resource Commitment

Aggregate and construction supplies such as fossil ﬁwls, rubber tires, comstruction
equipment, electricity, amnd miscellaneous supplies will be consumed duting site remedial
activities.- Adequate supplies of these materials are readily avaﬂahle at the site.

7.3.7.1 Cuustructmn Material Stagmg Area. Approximately 32,000 cu yd of
aggregate and an undetermined quantity of construction supplies such as fossil fuels, rubber
tires, construction equipment, electricity, and miscellaneocus supplies will be consumed in
construction of the CMSA. Adequate supplies of these materizls are readily available in the
WSS ares. Following closure, some of the materials may be reused for road surf&cmg in
locations such as the local wildlife areas.

7.3.7.2 Site Roads. Approximately 50,000 cu yd of aggregaie and an
_undetermined quantity of construction supplies such-as fossil fuels, rubber tires, construction
equipment, electricity, and miscelaneous supplies will he consumed in construction of the site
roads and the haul road from the clay borrow source arca. Following closure, some of the
materials may be reused for road surfacing in locations such as the local wildlife areas.

73,73 Site Surface Drainage. The WSSRAP will require approximately

2,300 cu yd of erosion protection materials and 25,000 cu yd of low permeability liner material
for construction of the site surface drainage system. An undetermined quantity of construction
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supplies such as fossﬂ fuels, rubber tues construction eq;npment electricity, and nnsoe]hmmls
supplies will be consumed during cmslnlctmn activities.

7.3.7.4 Barrow Seurce.  Approximately 3 million cu yd of borrow materials,
including approximately 2.5 million cu yd of clay from the borrow soirce area will be consumed
in WSSRAP remediation activities. An undetermined quantity of construction supplies such as
fossil fuels, Tubber tires, construction equipment, electricity, and miscellaneous supplies will be
consumed in construction activities associated with the borrow operations.

7.3.7.5 Waste Excavation, Handling, and Transportation. Relatively small-
quantities of construction supplies. such as fossil fuels, rubber tires, construction equipment,
electricity, and -miscellanguus' supplies will be used during excavation, handling, anhd
transportation of soils. .

7.3.76  Disposal Cell. Clayey soils from the borrow source area; sand, gravel,

* and rocks from commercial sources; and geosynthetic materials, such as geotextile and flexible
membrane liner materials will be used in comstruction of the disposal ce]] and temporary
retention ponds.

7.3.7.7 - Dewatering. Relatively smatl quantities of ounsuumﬂn supplies such as
fossil fuels, rubber tires, construction equipment, electricity, and miscellaneous supplies will also
_be copsumed by the dewatering activities. ' ' '

. -

7.3.7.8 CSS Facility. Approximately 89,000 tons of Poriland cement and 135,000
tons of fly ash will be required for the CSS process. Relatively small quantities of construction
supplies such as fossil fuels, rubber tires, construction equipment, electricity, and miscellancons
supplies will also be consumed.

7.3.7.9 VIT Facility. Approximately 825 million cu ft of natural gas will be
consumed in the VIT treatment process. Additional quantities of construction supplies such as
fossil fuels, rubber tires, construction equipment, electnmty, and miscellaneous supplies will he
- consuemed.
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4.3.7.10 - Additional Treatments. Relatively small quantities of construction
supplies such as fossil fuels, rubber tires, construction equipment, electricity, and miscellaneous
supplies will also be used during the treatment processes. ' -

7.3.7.1% Site Closure. Relatively small quantities of construction supplies such as

fossil fuels, rubber tires, construction equipment, electricity, and miscellaneous supplies willbe
consumed by the site ciosure activities. s

7.4  Energy and Resource Conservation

_ The primary mission of the Weldon Spring Remedial Action Project is to protect human
health and the enviromment; energy and resource conservation and process effectiveness. are
secondary, but nonetheless important, WSSRAP missions. Energy and resource conservation
impacts have been given important consideration as a part of the total conceptual design of the
disposal cell, Examples of the types of energy and resource conservation measures included
whenever appropriate and practical include, but are not limited to, the following:

» Minimizing travel distances to conserve fossil fuels.

Locasing facilities in areas slated for removal activities, thereby conserving the amount
of energy required for site preparation. '

Judicious use of fuel and electrical powér in accomplishing tasks.

Use of high-efficiency motors throughout the design of the disposal facility.

A three month winter shutdown of activities.

7.4.1 Construction Materials Staging Area
The CMSA will be constructed at the north end of the site in a presently contaminated

area pear the disposal cell.. Locating the CMSA in this area will accomplish the duzl objective
of minimizing both travel distances and site preparation. ' -
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7.4.2  Site Roads
Most new site roads to be designated as "dirty” will be constructed in contaminated areas

that will require clearing and grubbing as part of the site cleanup activities. Clean roads through .
contaminated areas will require that the contamination be removed from these areas.”

7.4.3 Site Surface Drainage

Gravity drainage, where applicable and practical; will be used to convey runoff to outfall
locations, largely eliminating the necessity for pumping plants.

7.4.4 Borrow Snur& A.reﬁ

Double handling of materials during the borrow area operations will be reduced to the
maximum extent. When practical, materials will be transported directly from the clay borrow
_-source area to the location of final placement. Proper surveillance during production of the
borrow materials will minimize waste, ﬂwrehy conserving energy and resources.

7.4,5 Waste Excavation, Handling, and Transportation
Most of the equipment used to excavate, haﬁdie, and transport. materials and to construct
support facilities will be diesel fuel operated. Procedures to reduce the diesel fuel consumprion
of the equipment will be considered. The suhcanuwors will be required to routinely- maintair
vehicles in good operating condition.

Energy conservation measures will be incorporated into the design and implementation
of the dewatering activities to the extent practical. '

7.4.7 Disposal Cell
Encrgy conservation. measures (o be implemented during disposal cell construction

activities will focus on fuel conservation by methods such as minimizing trave] distances and

maueergijoannaiedoiseciion, 7 _ . 7-22




. Quantities
following:

2AOZHA

of construction -materials used. Examples of conservation measures include- the

Optimization of the cell configuration (cell footprint area versus ¢ell height) resulting
in & truncated rather than a true pyramid shape. A small cell footprint reduces the

_quantities of construction materials required; the height limitation avoids less venmal

travel by equipment during construction activities.

The partially below grade disposal cell rlasign utilizes excavated uncontaminated
material as fill materials, thereby reducing the requiresent for construction material.
This design also minimizes the height of the disposal ceil by utilizing the below-grade
space created by excavation for the foundation as a part of the ceil.

The disposal cell design uses the clean-fill dike as part of the construction access
ramp, thus avoiding additional construction activities and the use of additional
materials. S

The: disposal cell dﬂmgn rmaximizes the storage voiume of the cell by reducing the |
basal Litier and cover systems. This is accomplished by utilizing a geosynthetic clay
liner and geotextiles in lieu of a conventional soil liner and drain/filter layer.

The disposal cell design utilizes gravity drainage of leachate, thereby avoiding the
necessity for pumping.

7.4.8 Site Closure

Energy conservation measures will be incorporated into the design and implementation
of the site closure activities to the extent practical. Fue] and electric power will be used only
to the extent necessary to accomplish the tasks. '
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7.5 Uncertainties and Contingencies
7.5.1 General

_ This section summarizes uncertainties and contingencies associated with the major
elements of the conceptual design as well as the total prograr. The intent is to identify critically
important areas where additional information is needed. Refer to Section § for details of cach
component of the design and its associated uncertainties and contingencies. MVE tables for
Sections 5 and 6 outline the expected conditions, potential deviations, and their affect on the
design. . The following sections highlight six of the major pncertainties and contingencies
associated with the WSS chemical plant conceptual design. "

7.5.2 Quantity Estimates

The in-place material isopach, physical characteristics, and cleanup criteria are needed
for each area; i.e., contaminated soils, foundations, stockpiles, sludge, surface water and vicinity
properties. Most of this information has been identified through the remedial investigation and
feasibility study phase of the project; however, additional characterization studies are planned
and quarterly updates aré performed by various departments at the site. Other materials
quantities will remain as-estimates- until the actual remediation. Flexibility has been built into
the remedial design to account for an increase or decrease in waste.quantities for treatment and
disposal cell placement. Specific areas of concern include the raffinate sludge, raffinate pit clay
bottom, and stock piled materials. ' '

7.5.3 Raffinate Sludge Dredging

The prefened.altematiue for the removal of the raffinate sludges is to use a barge-
mounted cutter-head - dredge to pump the materials as a slurry to the dewatering facility.
Determining the effectiveness of the cutter-head dredge at removing the raffinate sludge will
require some testing to answer the following questions: ' : '

o Will the dredge be capable of meeting the dewatering, site water treatment plant, CS§
treatment facility needs? '

» How will the water le_vel and depth to sludge vary as the cutter head dredge operates?
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o What range of percent solids can the dredge provide?
o Will there be wide ranges or rapid fluctuations in the percent solids?

» How well can the operator provide a consistent feed of raffinate sludge 1o the
dewatering facﬂlty?

» How much down time can we expect from the: dredge due to mechamcal hreakdnwn
or obstructions caught in the cutter head?

s How stable are the berms?

e What are the minimum and maximum water requinements for equipment and emission
control, specifically radon flux?

* Will the dredging nperatmn mgmﬁcanlly increase madon levels in tha nnmad:at&
vicinity? :

The CSS pilot scale festing facility will collect this information and additional
information, as needed, and the final desrgn criteria will depeud upon results of the CSS pilot
scale testing, '

-7.5.4 Raffinate Pit Clay Bottom

The raffinate pit clay bottom is not expected @ be characterized umti thr.-, studge and
water have been removed. The moisture content of the clay bottom will then be assessed to
ascertain whether additional stability measures are required to support equipment, An updated
dike stability analysis will also be required. Soil samyples wﬂl be collected prior to excavation
to determine the extent of contaminate migration,

7.5.5 Stockpiled Materjal

The stockpiled material will consist of soil, sludge, metal, rubble, and containers of
various sizes. Stockpiled as-built information identifying material types, sizes, quantities, and
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storage mnﬁgurmmns e.g., stockpile height, slupe, access; container sizes, stack height, slope
access; weights will be required.

7.5.6 Additiuhal Treatments -

A number of waste materials bave been identified and wﬂl cnnunue to be identified

through further chm‘actenzanﬂn effﬁrts Such waste include:
RCRA waste stored in Building 434,
TSCA polyclorinated biphenyl (PCB) waste stored in Building 434.

-Arsenic-contaminated wood.

Water treatment sludge.

Tributyl phosphate liquids contaminated with mercury and PCRBs,

Bench-scale treatability testing of each waste will be conducted to develop optimum
contaminate and reagent mixtures. The tests will identify how effective the process is at meeting B
specified performance standards.
© 1.5.7 Radon Emanation Studies

An extensive evaluation 15 being conducted to assess the potential release and ﬁuntml of -
Rn-222 from three proposed operations to remediate the raffinate sludge: (1) mffinate sludge
dredging, (2) storage, (3} CS$ preduction, and finat disposal cell placement of the treated waste.
Computer models will be setected or derived, and suitable calculations performed to adequately
determine potential releases from each element of the process, and to assess Rn-222
concentration impacts at the source, site boundary, and critical recepliors. Further laborutory tests
will be conducted to compliment the existing informiation and data base. The CES pilot scale
testing facility will provide additional design data prior to full scale operation.

A critical 'analysis of routine Rn-222 concentration measurements at the site boundary and
background locations will be made to derive an acceptable criteria for demonstrating compliance
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to DOE's commitment to sighificantly control Rn-222 (0 the off-site enviroament. The results
of the smdy will provide engineered controls, appropriate operating procedure recommendations,

and effective process design recommendations to mitigate and manage estimatext radon releases,
and offer reasonable assurance of fulfilling DOE's commitment. :

7.6  Other Appurtenances and ﬂperations

This section describes additional assessments regarding sacunty, telecommunications,
computer equipment, pmvlsmns for handlcapped storm sheltcm, and aoqulsrtmn nf right-of-
ways.

7.6.1 -Site Security

Secutity interests at the WSSRAP differ from security interests at an operating famhty
with nuclear involvement. The WSSRAP is a remediation project and will be protected in
accordance with DOE Order 5632, 6 Physical Protecrion of DOE Property tmd tnclassified
Faciliries.

Threats to WSSRAP security involve the following pmsihﬂities:

s Criminal trespass,

¢ Theft.

» Presence of illegal items.

Severe weather,

Fire. ' .

Accidental radiclogical release.

Bomb threat. '

Disgruntled present or former mnployee of the WSSRAP.
Vandals.

Sabotage (to disperse contaminants ordwcredltthu U.S. Departmentof Energy {DE}E}
. ©F its contractor).

s Contamination (chemical or radiological) of anyone on site.

- » - & # ]

7.6.1.1 Security Following Site Closure. Secunty of the site following closure
wﬂ} accomplish the fa]lowmg
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. _Pmtéction of the public.

. Protection of the cell cover from intruders such as local residents, hunters,"nff-maﬂ :
vehicles, firewood cutters, and curions persons; among others who frequent the area.

* Protection of the environment from accidental celf cover rupture by human or animal
disturbance. Protection will continue until the site has time to return to its natural
vegetative state. '

The final layout of the site will require the following:
+ Access for maintenance activities at the disposal cell.
* Access to monitoring puints.

¢ Protection of monitoring wells and oﬂwr monitoring statmns that may be located :
around the cell.

Site closure includes securing the site with a chain-link security fence that will Limit
unauthorized public access to the cell, The security fence is designed to last for a minimum
30-year monitoring period. It will pmwide protection to the public by discouraging entrance to
the site, thus preventing possible exposure to any leachate that may have collected in the sumps.

The site security fence may be located along the outside perimeter of the buffer zone with
an access control gate located between the administration building and the new access control
building. The fence will require special treatment at major drainages to ensure proper flows.
Authorized personnel and vehicle access will be through a locked access control gate.

The design life of the fence should be at least 30 years, which would acmmmodate the
transition period for the site to retum 1o its natural vegetative state. The fence should be chain
link and be a minimum of 6 ft high. The top should not have any barbed wire or any other
sharp projections because deer may jump the fence.

It is recommended that signs be placed on the fence at approximately 100-f intervals,
warning intruders to keep out. Signs may read "KEEP OUT - RADIOACTIVE/HAZARDOUS
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WASTE DISPOSAL FACILITY". An appropriate sign should also be placed at the highway
entrance. ' '

The final site layout for a CSS cell is presented in Figure 5.4-2; the layout for a VIT ceil
is presented in Figure 5.4-3.

' 7.46.12 . Site Security Force (Guards). The security force maintained at the WS§
shall be responsible for protecting all DOE property and interests against trespass and vandalism.
Site facilities requiting ongoing security observation and mspectwn include the administration
building and its contents, traiters, the RCRA storage facility ('Bmldmg 434), water treatment
plants, and perimeter fencelines. '

All security guard personnel shall receive initial training pertaining to all aspects of site
sécurity described herein, This training shall be conducted by the site Security Supervisor prior :
to first duty shift, and all guards shall receive additional training as orders and duties change.
This training shall be conducted on a guarterly basis, or more frequently, as as required. A
training form shall be signed by each guard and the instructor upon completion of each msinn

The Sec:urify Manual will be updated, as needed, to include changing site activities. All
security personnel shall be trained whenever new orders are issued or tempomary activities are
increased. This tmmmg shall be mnducted by the Safety Department.

» The security supervisor shatl be responsible for these training activities and the posting .
of DOE and site posters and memos.

e A written record of all training activities shall be maintained in the security comtract
files to include guard and instructor signatures. - '

¢ Meetings with the subcontract security officials shall be mnducted ona regular basis.
Meetings will be-conducted on a monthly basis or as needed.

e All new emplnyaes and submmrax:tﬂr personnel shall be advised of secunty
requ:rements during site orientation.
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1.6.1.3 Security During Off Hours. If an unnsual occurrence takes place on-site

after work hours, security guards shall contact members of the Safety Department. Guards shall
‘'use the off hours Emergency Calt Sheet to contact Safety Department personnel by starting at
the top of the list and proceeding downward until contact has beén made. The Emergency Call
Sheet includes members of the Radiation Protection Group.  The Radiation Protection Group
personnel shall be notified if off-site vehicles enter the Controlled Access area. Only police,
fire, ambulance, or utility vehicles may be permitted into the controlled area. No personal
vehicles are permitted without management approval. '

The fire department will automatically be alerted by the alarm company if the fire alarm
sounds in the administration building or in Building 434, The emergency telephone mumber 911
should be called if guards are in the building when the alarm sounds. - The alarm service will
automatically cal! the site security trailer if there are no guards in the administration building
when the alarm scunds. The alarm company has been provided with an emergency call sheet.
This call sheet has the main site phone number. Whienever the administration building guard
covers the main guard shack, the site phone system shall be cail forwarded to the main- gate
guard- shack,

Police, ambulance or other outside agency shall be scanned before exiting the site. Ifan
incident is life threatening, the ambulance may leave the site before scanning. A radiation
technician shall respond to the hospital with monitoring equipment and scan the ambulance at
‘the emergency room. '

Guards shall notify Safety Department persormel or off-site emergency agencies for other
occurrences such as trespassers on site, burglaries, severe storm damage, doors open on certain
listed buildings, and large openings in the fence. Security guards and switch board operators
shall be instructed on how to deal with a bomb threat. A bomb threat checklist shall be kept at
the guard office and at the switchboard. If a bomb threat is received, the person receiving the
call shall obtain as much information as possible and then notify the site Safety Manager or his
designee. The Safety Departrnent shall provide bomb threat training on an as-needed basis, or
at a minimum, every six months. Abamhthmatmcmﬂand msuuctmrn sheet is posted at-all site .
phones.

7.6.1.4 U.S. Department of Energy. Security operations at the WSSRAP are
routinely appraised by the DOE. The security force paruoqaatesm emergency response drills
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on an as needed basis, or three times per year. Security npm‘aﬁuns at the Weldon Spnng site
are upgraded on a regular basis for increased construction activities, open houses, and tours of
the facility, Security coverage will be revised to meet DOB needs when operations MCrease.

7.6.2 Teieﬂnmmunimtions

A security trailer is located inside the main site entrance and is staffed 24 hours a day.
The main site security trailer has been permanently assigned a site walkie tatkie. This radio is
to be kept in the site security trailer. :

7621 Celliilar Phone Operation. Guards will contact emergency services by
using a mobile cellular phone equipped with a portable roof mount antenma to obtain maximum
output. Diring business hours and weekend inspections, ‘the mobile phone shail remain in a
designated safety vehicle. If the main power source in the vehicle becomes disabled, the phone -
can be operated by using the cigarette lighter hook-up or the enclosed battery unit. '

7.6.2.2 Pager. Evening and night shift guards stationed at the main gate office
will be equipped with a pager. The pager can be activated by picking up the receiver of the
phone outside the main gate. During the day shift; the pager should be turned off and kept in
a safe location. -

- 7.6.23 Field Exnergency Notifications. When an emergency oceurs in the field, . |
contact with the Access Control Monitor will be made by the most. expedient means possible.
The Access Control Monitor shall immediately notify by radio the response team members. If
the incident is severe in nature, the Emergency Management Team shall be notified by the
Access Control Monitor. The Management Team shali assemble in Conference Room 1 in the

. administration building. Respohse team members shall also be present to assist the management
team. A remote two-way radio station shall be available at this Jocation. |

7.6.3 Computer Equipment
Computer security responsibilities at the WSSRAP include DOE propesty and computer

systems. The computer room shall be locked at all times. Only members of the Management
 of Information System, Project Controls, and Management departments should have access. The
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guard is not m'npm the door for anyone,.except the cleaning crew. The gum'd shall stay and
monitor activities until the cleaning crew leaves, then fock the door.

7.6.4 Provision for Handicapped

- Cuardrails shall be erected whenever a walking surface changes elevation by more than
2 . Tape barricades may be used for this purpose, but such a barricade must be 5 fi from the
change in elevation. All changes in elevation shall be marked with some kind of wamning such
as yellow and black tape or fluorescent orange paint. Handrails shall have smooth surfaces or
be taped to prevent splinters. Al wall openings shall be guarded. Where a door opens omto a
platform, the width of the door shall not reduce the effective width of the platform to less than .
20 in, : :

Runs and risers on all stairs shall be constructed in accordance with OSHA regulatipns.
Ramps shall have a maximum angle of 7°. '

Stairs Jeading to office and warehouse trailers shall be firmly anchored and equiﬁ}ed with
handrails on both sides. Risers, including the top and bottom steps, shall be of equal height.
Decks shall be labeled with their rated capacity.

Floor hole covers shall be labeled *WARNING - TEMPORARY COVER - DO NOT
'REMOVE OR STORE MATERIAL". Hole covers shall be cleated and constructed of 3/4-in,
. plywood with supports 18 in. on center or less. '

7.6.5 Severe Weather Shelters

The Safety Department is responsible for issuing severe weather wamings to all other
departments and outside work crews and for ensuring that adequate shelter is available, and is
also responsible for issuing an "all clear” notice when the danger is past. Department heads and
outside crew supervisors are responsible for ensuring: that all personnel under their control are
notified when severe weather wamings are issued and for ensuring that applicable severe weather
procedures are followed. '

The Safety Department shall place National Occanic and Atmospheric Administration
(NOAA) weather alert radios in specified areas that are always manned. The Safety Department
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shall notify all departments that a severe weather watch is in effect, and that all personnel should
be prepared to take appropriate action if the alert escalates to a sevetre weather warning. Outside -
construction personnel shall be instructed to organize their work so that operations can be
quickly and safely shut down. All employees shall be informed of, and reminded about,
shelter/take cover procedures, All personnel in open areas shall move to cover; CIEws in areas
where local shelter is not available shall proceed to the Access Control (Buﬂdmg 410) far
shelter.

In the event of tornado warnings, goards at the main site shall report 1o the administration
building and take shelter in the center hallway near the restrooms. If time permits, all keys,

" walkie talkies, and flashlights shall be taken and kept with the. guard.

7.6.6 Real Estate Tssues

DOE requirements regarding real estate issues may be found in DOE Order 4300.1C,
Real Property Management. ' This section identifies some of the real estate issues {easements,
right-of-entry, licenses, permits) associated with the chemical plant site, vicinity properties,
borrow source area, and borrow haul road development and operation. '

7.6.6.1 Chemical Plant Site. The final design of the disposal cell will include 2
300 ft buffer zone from the edge of the waste. There is pmennal that this requirement would
necessitate acquisition of additional fand adjacent to the chemical plant boundary. Following site
closure, portions of the site outside the disposal celt and cell buffer zone could potentially be -
transferred to other otganizations/agencies. '

7.6.6.2 Borrow Source Area and Borrow Haul Road. The proposed borrow
source area and borrow haul road comvidor are located within the Weldon Spring Conservation
Area, owned by the Missouri Depanment of Conservation (MDOQC), as showm on
Figure 5.1.7-4, Data gathering and planning for development of the borrow source area will
require activities such as flora and fauna surveys, land surveys, soil borings, compaction test fill, .
vegetated cover test plot, archeological investigations, and other site activities. The Project
Management Contractor (PMC) must obtain easements, right-of-entry, licenses or permits to gain
access and use the property to perform some of these activities. In addition, the PMC must
verify University of Missouri awnershm and casements adjacent to the area, and coordinate with
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the MDOC mgﬁrding MDOC and public access 1o adjacent areas during operation aml final site
conditions following reclamation. ' - ' '

7.6.6.3 Access of Utilities to the Borrow Area Site. Two options available to
thie PMC to provide utilities to the borrow area site include the PMC acquiring easements for -
utilities, or utility providers acquiring easements and providing wtilities at the borrow area
" perimeter to the PMC, - |

7.6.6.4 Borrow Havl Road, The borrow haul road will require easements from
the MDOC and coordination of an agreement with the Mlssmln State Highway Department
(MSHD) for the State Route 94 crossing. Although utility easements exist along State Route 94,
it will be necessary for the PMC to coordinate with all affected utilities (water, electric; and
petroleum pipéline). If construction of the haul road includes realignment of State Route 94,
additional coordination between the MSHD and the MDOC would be required. Realignment of
State Route 94 would likely require access alteration for Fram:ls Howell High School and
St. Charles County Highway antenance Faclhty

7.6.6. 5 Other Activities. Other activities that may reqmre easements or other real
estate actions or nnuﬁcauons include the following:

Army road restoration. -
. Prnces;s sewer line removal ass-nqiated with the Imhoff tank remcnvai.

e Installation of mtonitoring wells or other mﬂmtonng devmes on prcperty not du'eetly
confrolled by the DOE.

* Access to non- Superfund vicinity properties to conduct remadlal activities that mclude
but are not limited to, aceess road construction and removal activities.
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8 CELL _PERFORM&NCE
81  General

This section describes how the disposal eell will perform during its design life. The various
components of the disposal cell were identified, compared, and. selected in previous sections.
. This section considers the cell components as & total system and assesses and describes the
performance of the system. For a more detailed discussion of the procedures and considerations
involved in evaluating disposal.cell performance refer to Caldwell and Reith (1993) (Ref. 130).
Table 8-1 lists the systems that impact cell performance and the factors that influence each
System:. :

Only the performance of the disposal cell developed for the chemical stabilization/

solidification (CSS) treatment option is discussed in this section. Data on the physical properties
of the vitrified material upon which to base a performance assessment are not available at this
time. If vitrification is selected as the preferred treatment alternative, the treated waste form
should be analyzed to define the relevant physical characteristics. '

‘The prefcnﬁd cell mnﬁguranun (Figure 8-1) is the basis of the fnlluwg p&rfurmanoe- '

assessments. The performance of altemative cell features that are identified in other sections
of the Conceptunl Design Report {CDR) are also discussed and gualitatively assessed. The
performance of alteratives eliminated in the modified value enginecring (MVE) process was nol
_ considered. Figure 8-2 depicts the concepiual design cross section of the disposal cell.

_ . The hydrologic performance evaluations, models, calculations, and alternative assesstents

. discussed in this section are described in detail in Supporting Study 43, Disposel Cell
Performance Assessment (in progressy (Ref. 129). Data developed from Supporting Study 4B,
Disposal Facility Hydrological Performance Monitoring (in progress) (Ref. 103), provided the
basis for assessing hydrological performance monitoring needs. The concepeual designs
developed based on data assessments for surfacse water control, erosion potential, slope stability,
and setilement are presented in Sections 5.1.8 and 6.1.8.  Assessment of long-term mb:htjr
- performance was supported by a geomorphologic assessment (Ref 131).
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8.2 'I‘ime Frames

Figure 8-3 shows the penods for which the performance of the disposal cell is assessed amd
described. These periods range from the construction penod through the short-, medium-, Jong-,
 and very long-term time frames. '

8.3 Systems Engineering Approach

The disposal cell performance assessment is based on an anaiys'is of conceptual models
developed for the cell, both as a total system and for specific components. For example, the
cover component may be modeled as subcomponents of layers of different permeability.
Precipitation on the cover runs off, is evapotranspired, drains laterally, or seeps through the
layers and infiltrates the cell. Standard equations for flow through porous media and proven
computer codes may be used to model the cover and to calculate the amount of infiitration to
the wastes. ‘The cover itself is one component of the entire.disposal cell system, which includes
the waste, the liner, and the leachate collection systems. Bjr using calculated performance values
that measure the cover’s effectiveness in retarding infiltration as input to other component
models, the performance of the entire disposal cell may be defined. |

Figure 8-2 shows a cross section of the disposal cell. The wastes are encapsulated by double |
composite basal liners with Jeachate collection and removal systems (LCRS), the clean-fill dikes,
and the top cover. ‘The most significant environmental forces affecting the performance of the
cell and #ts foundation are: |

¢  Precipitation and the resuiting surface runoff that may erode the cell or the landform
surrounding the cell. '

s Water infiltrating through the cover to form leachate in the wastes, and exiting from
the basal drains.

*  Wind forces caused by tornados crossing the surface of the disposal cell.

*  Static (gravity) and dynamic (earthquake) forces that affect cell and waste stability.
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e Deformation of the. cell, including wasic subsidesce, and total and differential
settleinent of the foundation, waste, and comtainment systems. :

e Thermal and radicactive emissions from the wastes.
¢  Geomorphologic affects on the disposal cell. -
»  Biointrusion from vegetation, animals, and huﬁms.

Cell performance is described in erms of the four miajor cell systems: hydrology, stability,
emissions (other than seepage), and biology (Table 8-1). '

3.4 Regulatory Framework

The potential applicable andfor relevant and appropriate requirements (ARARSs) and design
guidelines discussed in Section 4 establish the disposal cell performance requirements, goals, and
objectives. These guidelimes dictate that the cell perform for 1,000 years, to the extemt
reasonably achievable and, for at least 200 years to prevent dispersal of the wastes; to control -
radon flux: to deter human, animal, and plant intrusion; and to limit seepage that may adversely
affect the surface water or gmlindwater. ' ' '

8.5 Disposal Cell Performance
8.51 Hydrology

8.5.1.1 Flows and Fluxes. Hydrology includes all aspects of cell performance that
involve the flow or seepage of water and potential contarninants into, through, and from the cell.
" Hydrologic assessments were performed using the U.$. Bnvironmental Protection Agency's
(EPA) Hydrologic Evaluation of Landfill Performance (HELP) model computer code. This
model uses a water balance approach to determine the vertical upward, downward, and lateral
fluxes and flows that take place through and from the multilayered disposal cefl system. HELP
considers climate (evapotranspiration and precipitation), vegetation (ground cover baséd on a leaf
. area index), and the matefial properties of the layers being modeled. It couples several ome-
dimensional flow models and balances the amount of water or moisture occurring across Iayer -
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. For the vegetated top slope of the cover, the surface runoff routes and flow rates that have
_ been considered (Ref. 129) are shown in Figure 8-4 and Table 8-2, respectively. Potential
routes include precipitation, evapotmnq:mhun munoff, cover drain, cover infiltration, seepage

tl:lrmtgh the waste, flow to the leachate collection system and seepage thraugh the Tmer. '

The results of the individual assessmeants are combined to assess the overall performance of
the cell for the time pericds discussed in Section 8.2, Table 8-2 demonstrates that the cover
effectively limits infiltration into the waste. Steady-state seepage conditions in the cover cause
- infiltration into the waste to be Jess than 1 gallon per acre per day (gpad). The vegetation is one
of the primary performance features that limits infiltration. In the very long term, the cover
controls the rate and amount of moisture moving through the waste and into leachate collection
system or exiting from the bottom of the cell. '

Nonmal rainfail and evapotranspiration near the surface of the cell are each several thousand
gpad, and runoff is several hundred gpad. The resulting infiltration and ultimate seepage fmm
the cell is very small (less than 1 pgpad) by mmpamnn

Any lateral flow in he LCRS is the rosnlt of ponding on the flexible membrane liner (FML).
During construction (short term), precipitation on the waste and directly on the LCRS prior (o -
waste placement may cause large, but rapidly decreasing, lateral flows. Modeling results show
that once the cell is completed, seepage from the waste eventually approaches equilibrium with
infiltration through the cover, and lateral drainage continues to decrease.

During cell construction, before the cover is ptaced, and until near equilibrivm moisture
conditions are. reached in the cefl, the liner/leachate collection system prevents leachate from
leaving the cell and migrating to the groundwater. However, once placement of low-
permeability waste begins, leachate carried by the LCRS is reduced from high values (up to
2,500 gpad; Table 8-2) during construction to small quantities (less than 2 gpad) in the long
term. Thus, drainage from the LCRS should decrease during construction,

The moisture content of the waste is expected to exceed equilibrium with field capacity when
it is placed, thus water should begin to drain at a slow raie immediately after placement. The
rate and amount of drainage into the leachate collection system are detenmined by the physical
properties and moisture content of the waste. Conservative initial moisture conditions
(saturation) have been assumed for the cell performance apalysis, because little data have been
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collected mgar&hlg waste drainage characteristics. It is likely that the actual seepage from the
waste will be less than predicted, because the initial waste moisture content assumed in the :
model may be greater than the conient initially present in the cell. If necessary, the seepage
from the waste could be accelerated by changing the drainage characteristics of the waste. Final
design will provide more detailed evaluations. ' :

Seepage from the base of the cell is expected to begin afier 200 years, partiaily due o
degradation of the FML. ' Analysis of the system indicates that scepage from the disposat cell
should not vary a great deal, regandiess of the perfnrmancé period. The waste should drain at -
a very slow rate, and should not achieve steady state until well after 1,000 years. This effect
is illustrated in Table 8-2, which shows that scepage from the waste exceeds cover infiltration
for the entire 1,000 years. Most of this seepage is transmitted laterally in the drain. Drainage
from the base of the cell is controlied by the bottom engineered fill, which forms the clay
component of the composite liner, and- should not occur for several hundred years. This is a
reasonable assumption because composite liners are very effective as seepage barriers. Kt shoul&'
be noted that the hydrojogic modeling did not take into account consolidation effects and any
dminage that may be associated with this phenomenon. :

‘Flow pathways depicting seepage and runoff for the perimeter clean-1ill dikes are shown on
Figure 8-5. Due to model limitations, the rock-covered slope cannot be evaluated quantitatively.
Models cusrently available cannot evaluate evaporation through a rock cover. However,
infiltration that may occur in this area will not impact cell performance because no waste will
be placed under this portion of the cell. For the same reasons, seepage into the alternative
vegetated side slope cover was not evaluated. :

- 8.5.1.2 Geochemistry. This section describes the quality of transient and steady-state
seepage from the different waste forms, the interaction of this seepage with the soils through
which it flows, and impacts on soil chemistry and mineralogy. Development of a site-specific
geochemical profile for the disposal cell is being: supported by a serics of experiments oa the,
Weldon Spring site wastes, which are being conducted at Pacific Northwest Laboratory (PNL). .

. These experiments, which are briefly summarized in the following section, should be completed -
by the end of 1993, . ' ' :

The data generated atPNL'-:f.rillbeusedtumudelthepeﬁormanceofthedisposalccﬂwith
respect to contaminant retention and the potential effects of migrating leachate on soils within
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the vadose zone and the water-table aquifer.in the event that the liner or foundation engineering -
controls are no longer functional. Two U.S. BEnvironmental Protection Agency computer codes
‘will be used for this modeling: MINTEQ (1991), which is a. geochemical code that models
equilibrium and sorption reactions, snd CHEMFLO (1989), which is a one-dimensional water
and chemical transport code that models movement through the unsatirated (vadose). zone.
Other EPA and U.S. Geological Survey (USGS) computer models may be ased if necassary.

Various wastes will be placed in ﬂ_:e disposal cell. Some wastes will be processed with
cement and fly ash or fly ash alone prior to placement into the cell. Leachate that evolves from
the treated wastes will be a fupction of the chemistry of infiltrating watér, the composition of.
the waste form, and the sequence of wastes through which the leachate passes. The strongest
effect on leachate arsiving at the basal drains will be the composition of the last waste form . -
leached, whereas the weakest effect will be the initial composition of the infiltrating water.
" Because wastes will most likely be layered into the osll (Section 5.8.6 Waste Placement), the
basal layer, a soil with low levels of contamination, will have the greatest influence on leachate
compositions as long as preferred pathways through this layer do not develop. The PNL stodies
include an investigation of the interaction of leachates from the CSS treated waste forms with
contaminated site soil.
To characterize the leachates that could potentially evolve from the major waste forms, a
series of batch tests are being conducted at PNL. Batch tests involve equilibrating a measured
_amount of a solid (waste material in this case) with a measured amount of liquid. The
. composition of the initial solid and the equilibrium solution or leachate will be determined as
part-of these tests, This information will be used to define the leachability of the various waste
forms under the expected cell conditions and will provide site-specific data for the purposes of
geochemical modeling. If unacceptable levels of any contaninant are found in the leachates, the
 contaminant will be further evaluated to determine if the CSS process could be modified to retain

the compound. Additional experiments may be run on these modified waste forms. Batch leach

tests will be performed at PNL for the following waste forms: cement/fly ash-stablized siudge,

cement/fly ash-stabilized sludge plus nitroaromatic-contaminated soil, fly ash-stabilized
_ comtaminated soil, and contaminated soil.

* An additional test wilt be conducted to determine the buffering capacity of the treated waste

forms. The retention of many contaminants is highly dependent on the maintenance of a highly |
alkaline systern,  This test w:ll examine the volume of soil water, which has a pH near 6,
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required to lower the pH of the leachates from 10, the expected initial \rahle of the treated waste,
- 1o a value of 7. The results of this leach test, coupled with the infiltration calculations discussed

in Section 8.5.1.1, will provide some constraint on the length of time a waste form will
effectively immobilize pH-dependant contaminants, - -

Although the results of these experiments will not be available vatil late 1993, the general .
behavior of the contaminants of concern can be estimated based ofi similar experiments
‘conducted at PNL (Ref. 132), thermodynamic data, geochemical models, and toxicity
_characteristic leaching procedure (TCLP) data collected by the Project Management Contractor
(PMC). Nitrate should be mobile and should be present in the leachate at high levels until most
of the nitrate has been removed from the waste forms. Immediately after placement of waste
in the cell, when nitrate levels are expected to be the highest, leachates will be coliected and
_ treated to remove nitrate and other contaminants of concem. Sulfate and uranium should be
immobile. Molybdenum, is mobile at high pH vakhses, but should precipitate in soil layers,
which have the capacity to Jower the pH to a less atkaline vaiue. The behavior of arsenic and
the nitroaromatic compounds is not predictable. TCLP results indicate that these species may
not be strongly retained within the treated waste forms. Thermodynamic data indicate that
arsenic, which forms anionic complexes. at high pH values, should be mobile; If the results of
the PNL study indicate this to be the case, cement/fly ash or fly ash mixes amended with
additives, such as activated carbon or possibly zeolites, may be tested to determine if retention
is significantly improved for wastes containing high levels of these compounds. Alternatively,
a geochemical attenuation layer amended with these or other additives may be considered for.
drain outlets and adjacent low-lying areas of the cell where leachate may collect in the long to .
very long term. Prototypes for engineered sorbent barriers have been svaluated at PNL and
were found to be effective in removing organic cumpnunﬁs and anjonic complexes sumilar to
. those formed by arsenic (Ref. 133).

The PNL work will examine the interaction of the most concentrated or "worst-case” leachate
with the clay liner soil and two foundation soils: the Ferrelview Formation and the clay tilt.
This work will examine the mtineralogy of the soils, attenuation of contaminants by these soils,
and changes in total leachate chemistry. These experiments will provide the site-specific
distribution coefficients (K4s) for use in geochemical modeling of the liner soil-leachate system
and transport through the vadose zone. Since changes in the mineralogy of the clay Liner soi
may detrimentally affect the porosity of this layer, the reaction with the leachate will be
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" examined to evaluate the potential precipitation of calciom/magnesium mirerals in the clay liner
layer. ' '

* Batch leachate tests conducted by the USGS (Ref. 76) on Ferrelview Formation soils and clay.
till indicate that the Ferrelview Formation soils readily sorbs uranium within the pH range of
710'9. Although the soil solutions used for the USGS experiments differ from the waste
leachate solutions, the capacity for uranium attenuation is expected to remain high in this unit.

8.5.2  Stability

_ Cell performance against natural forces including water mnbff {erosion), - gravity
(settlement/consolidation and slope stability), geommphulogy (geologic change), and wind forces
(tornados) is addressed below.

- 8521 Erosion. Mdimmﬂceﬂhasbwndesignedmmﬂstmmﬁfmapmbahle
maximum precipitation (FMP) event occutring directly over the disposal cell (Section 5.2.7).
The cell is also above the maximum elevations of a probabie maximum flood (PMF) for any
drainage outside the cell footprint. Since PMP and PMF events are larger than what is expected
to occur during the disposal cell design life, the disposal cell should resist erosion indefinitely,
providing there is no deterioration in materials or dismpti@n of protective Jayers or vagﬂaﬁon.

. The top cover has been designed to resist rilling from sheet flow, gullying from concentrated
flows, or erosion that might be caused by runoff from the PMP (Section 5.2.7). The gravelly
s0il selected for the uppermost cover component also resists crosion. With time, a more
erosion-resistant gravel veneer may develop. A vigorous plant commusity shouid gradually
thicken the cover by adding biological matesial to the soil. Soil loss cansed by transport of fine
particles in overland flow counters this phmomenun

Intheeventthatvegetatedscﬂlsselmtedastheﬂdeslopemdmﬂ some erosion over
time is possible. Vegetated soil on the side slopes can endure 30% to 40% of the PME without
incurring significant damage (Ref. 134). However, the vegetated side stope will not resist a
PMF. Figure 8-6 shows erosion models for a soil clean-fill dike. Face retreat or slope
ﬂatteaﬁngnfthﬁsuﬂdikemagmr,depermmgongmmorphipchangesnfﬂwsumndingm.
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During pladement of waste in the disposal cell, run‘on from the area will be prevented by
the clean-fill dikes, which will be constructed first. Runoff from the waste will be collected and
pumped to the site water treatment plant. Sediment comtained in the ronoff will settle in a small
detention pon-d near the cell. When one cell construction phase is completed, a temporary soil
cover, comptising the lower portion of the radon barrier, will be placed over the cell, and.
temporary erosion control nieasures, such as straw erimped into the surface, will be applied.
Further details of the construction storm water controls and the temporary cover for completed -
phases of the disposal cell are found in Sections 5.2.6 and 5.2.7, respectively.

$.5.2.2 Slope Stability. The stability of the disposal cell has been considered in the
conceptual design. - Stability is enbanced by the use of clean-fill dikes with relatively flat
(SH:1V) side slopes. Creep'i:i the soil slope is eliminated by using compacted soils and by
excluding organic or expansive soils. Buildup of water and seepage forces have been considered
in the stope stability analyses and are generally eliminatect by the design. Analyses included
consideration of stability during an earthquake, which is the most significant environmental force
that could affect slope stability. The design earthquake is 3 maximum credible event (MCE) of
0.26 g acceleration. This design parameter was selected based on a detailed site-specific
earthquake study (Ref. 19) and is ualikely to be exceeded during the design life of the disposal
cell. '

Based on the geometry of the disposal cell, the minimum factor of safety against a deep-
seated failure is greater than 4, welt above the minimum acceptable factor of safety of 1.5. This
failure surface resides entirely within the clean-fill dike and does not peactrate the waste. The -
factor of safety for the clean-fill dike side slope configuration under seismic loading was not
analyzed directly. Originally, a cell up to 74 ft high with waste placed under the slope was
evaluated and found stable (Ref. 134), Because this configuration yields lower static safery
factors than the clean-fill dike configuration, it is logical to assume that the seismic loading
safety factor for the clean-fill dike would be greater. -The étability of the clean-fill dike
configuration will be assessed during final design. '

8.5.2.3 Deformation. Settlement of the cell foundation or the waste may lead to
deformation of the cover. The loading imposed by the disposal cell will cause settlement of the
foundation. These deformations have been considered in the conceptual design (Section 5.2.4),
To minimize the potential for cover deformation due to waste subsidence, the waste matesials
from the Weldon Spring site will be carefully placed and, if appropriate, compacted 10 reduce
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settlement, eliminate voids, and prevent subsidence. Up to50% of the waste to be placed in the
cellwillhaveheenstahiﬁmdwithamiiﬂurenfccmcmandﬂyashmatismgértpanﬂwmﬂs
that will form the protective coverings over the waste.

The disposal cell is designed to accommodate up to 2 ft of settlement in the soil foundation.
The leachate collection systems and cover drain, as well as the top slope surface, are all sioped
50 that positive drainage will be maintained through completion of settlement.

The loading imposed by the disposal cell is not sufficient to cau'se dissolution of the bedrock.

-8.5.2.4 Genmnrphulagy In general, the disposal c:ell is located in a stable area, away
from areas prone to sudden landform akeration by natural forces (Ref. 131). Being at the top
of a topographic divide, the area is considered a zone of fluvial erosion. However, the clayey
soils minimize the rase of and potential for this process. Flooding is not possible because of the
upland location; vegetation will preclude wind erosion, and mass wasting is not a potential due
to the favorable site topography and bedrock depth. Solutioning of the underlying limestone
bedrock is an active geomorphological process in the region. Site specific studies show that -
there is no evidence of sufficiently developed solution foatures in the disposat cell area to cause
concern over the project design life. '

The area surrounding the cell will be cuﬂtuured to contrel lungvlenn flow and
geomorphologic change that could detrimentally affect the integrity of the disposal cell. In
particaiar, the site will be contoured to prevent the development of gullies that could migrate -
headward to the cell. Veégetation, siniilar to the climax communities. proposed for the cell cover,

will extend across the surrounding ground surface, although trees may be included in this zone. -

Geomorphologic studies are underway to assess the long-term behavior of the site relative to the -
_ iandform present (Ref. 131). This study has identificd that the only geomorphoiag:c hazard to
the disposal cell is fluvial erosion (gullying).

Placing a thickened riprap toe apron around the eritical portions of the cell {Sections 5.1.6

" and 5.2.7) will prevent guily headcutting and lateral migration of existing channels from
impacting the cell. Another form nfpmtncummthemckcheckdmsthatmaybelucateda
distance from the cell along the existing drainages. Additional protection can also be gained by
 grading slopes to minimize flow velocities, maintaining surface water drainage areas and flow
patterns simiilar to pre-chemical plant patterns, minimizing concentrations of runoff near the cel
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toe, and modlfymg the landscape. Landscape modification includes reestablishing pmemung :
stream patterns, stream gradients, and drainage densities to the maximum extent possible.
Another objective of landscape modification is to reduce or eliminate ﬂcrw off the cell from
entering the Southeast Dramage :

8.5.2.5 °  Wind Impact, Studies performed to evaluate the ab:hl;.r of the completed
disposal cell to. withstand severe weather or tornados indicate that little or no damage would be
sustained (Ref. 137). Any damage would be sutficial in nature {disrupfion of cover mate:nals}
and would be repaued as a cell maintenance function,

B.5.3 Emissions

8.5.3.1 Radon Emissions. The RAECOM COmpUter program caleulates surfacc fluxes
and radon barrier thickness requirements for the top cover. Supporring Study No. 194, Radon
Barrier Evaluation (in progress) (Ref.72), presents a detailed analysis that shows that the radon
“barrier thickness of 3 ft wili effectively attenuate radon and reduce surface flux to below the
standard of 20 pCi/m?. In addition to the standard clay radon barrier, the cover incorporates
a geosynthetic clay liner (geomat) of bentonite as an infiltration barrier component. The
bentonite alone will attenuate the predicted radon flux from the wastes. The FML will also
serve as an effective radon barrier for as long as it remains intact. In effect, the cﬂl cover has
a triple, or redundant, radon barsdier system.

The design analysis will be repeated as additional data are develqwd and refined fur waste
radon emanation and diffusion and waste soil moisture retention characteristics. A final cover
thickness will be verified by testing the source term q;lunng wasie placement.

Cover cracking or imperfections in the placement of the clay radon barrier will not lead to
excess radon fiux, becavse the bentonite-containing geomat will perform as the effective radon
barrier. In addition, there are other layers within the disposal cell cover, such as the drains, the
biointrusion barrier, the rooting media, the gmsyntheuc clay liner and the FML that will, to
some extent, attenuate radon that might emanate from the waste. In addition, the conceptual
design does not account for the attenuative capacity of the cover.

Thore will be minimal radon flux through the clean-filt dikes because the soils and shear bulk
of the dikes will effectively attennate radon fluxes through the dikes. In addition, a zone of low-
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permeability or.:;mpacwd clay, which forms part of the composite liner, will serve as the radon |
barrier for the clean-fill dikes. ' '

There is a potential for radon movement from the.cell through the leachate collection system.
Supporting Study 35A, Fhase I Status Report Assessmen: of Radon Release from Leachate
" Collection System (in progress) (Ref. 135), assessed the potential for radon migration. The
principal radon migration pathway in the leachate collection system is diffusion through the sand
and gravel drain layers and the collection pipe network. Calculations have estimated that only
2 limited source volume in the vicinity of an exit pipe peneirating the clean-fill dikes contributes
- to potentia! radon releases, and the distance that the enclosed piping extends under the clean-fill -
dikes is sufficient to allow radon demy before it escapes from the. cell. This issue will be
~ further quantified during final design. A mitigative design feature consists of an FML placed -
between the waste and the leachate collection drain layers at the point where the exit pipes
penetrate the clean-fill dikes. This feature would provide a sufficient linear distanice between the
radon source and the drain outlets to effectively attenuaté the radon emitted from the stabilized
waste before it reaches the exit pipe. Othier methods of removing radon from the system involve '
the use of activated carbon filters or radon diffusion columns installed at the outiet of the LCRS,

There is a slight potential that radon will dissolve in the leachate and be transported into the
leachate collection sumps. The quantity would be small because, afier cell closure,. the total
drainage from the cell is expected to be less than 1 gpad (Section 8.5.1). Fusther data collection

,and quantification are required to assess this potential, Activated carbon filter systems, and/or
: sealed collection tanks, would mitigate the potential for uncomtrolled release by either direct
~ radon adsorption or by retaining the radon-laden air and watarmpenmtnamralmdmactwe
daca}r in a controlled ﬁnwromnﬂlt

8.5.3.2 Thermal Emlssimﬁ. The setting of cement/fly ash-stabilized waste materials,
may generate heat that could affect cell component behavior. If the rute of placement of CSS§
material is sufficiently rapid, the heat of hydration will not dissipate before the next lift is
placed. Should this occur, the thermal emissions could affect the cover by causing drying and
cracking of the radon barrier, reducing infiltration, and potentially increasing vegetative growth.
The planned rate of placement should be sufficiently low to prevent this from occurring. Other
potential impacts include softening of the FML liners, and teduction of the clay/FML interface
friction during waste placement.
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8.5.4 Biolegy

© Cell performance related to its interaction with vegetation, animals, and humans is assessed
below,

8.5.4.1 \Fegetatimi. Vegetation will enhance cell cover performance by limiting
infiltzation and providing erosion protection. Other sections discuss in detail the impact of
vegetation on erosion and evapotranspiration (Sections 8.6 and 8.5).

" On the top slope, a native grassland will be established in the gravelly soil of the upper cover
component. The precise combination of soil and vegetation that performs best-at the site will
be established in test covers. These test plots will be constructed on site and monitored prior
to placement of the final cover. A grassland community bas been selected because, with the
proper soil placement, prasses-can be encouraged to produce a shallow but vigorous network of
fibrous roots. Such a grassland community will often exclude deep-rooted plants by ecological
competition. For instance, grasses in humid climates often completely cover the soil, limiting
the opportunities for seeds from woody species to embed, germinate, or establish, The
extraction of water from the shallow rooting zone may be so complete that no water remains for
germinating woody species or for supporting deeper-rooted species.

Monitored natural burns or inientional scorching will maintain the competitive balance in
favor of the native grassland community over invading woodland or forest commumities.
Infrequent mowing is an alternative o scorching. It is expected that mowing or scorching will
be the onty maintenance requirement for a native grassland on the cover. Section 8.6.1.2
discusses probable results once maintenance is discontinued, - '

8.5.4.2 Animal Intrusion. The biointrusion barrier in the top cover impedes the
progress of burrowing animals. Rock on the side slopes effectively deters tmrrowing by
animals; however, precise quantification of potential burrowing is mot possible. It is believed |
that, should some burrowing occur, the thick cover (>3 fty will prevent access to the waste,
If burrowing occurs, an increase in infiltration could occur, but the affected area would be small
compared to the total cell area. Therefore, little impact on hydrologic performance is expected, -

8.54.3 Human Intrusion. Inadvertent and, to an extent, deliberate human intrusion
is prevented by the design configuration and components of the cover and the dikes. However,
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if an intruder desires to invade the cell, the thick cover am clean-fill dikes will deter, but likely
 not stop, such atiempts. Signing and control by fencing will be required for as long as possible. .

8.5.5 Data Needs

The analyses performed for the disposal cell performance assessmeat identified several items
requiring further study during final design. These include:

«  Additional waste characterization, including soil moisture retention characteristics and
saturated hydraulic conductivity, so that the ‘waste drainage characteristics can be
modeled more accurately. - : '

*  Thermal chamctensucs of the CSS-treated waste, which will be developed during the
pilot-plant operation, mcludmg the specific heat of hydration.’

¢ Site-specific vegétation behavior developed from the cover test plots slmuld a]]&ow a'
better understanding of the evapotranspiration of the cover.

*  Qeochemical tests, which are curently being copducted by PNL.

Additional assessments are required for final design. These stedies are NeCessary because -
of design changes that are likely to occur during this process,

«  Analysis of seepage through the cell based on data collected for the waste material.
e  Evaluation of the geochemical characteristics and attenuative capacity of the site soils.
¢  Analysis of the fate of seepage that leaves the bottom of the cell.

«  Analysis of the slope stability of the disposal cell based on the final selected slope
geometry.

*  Analysis of the potential deformation of the waste and the disposal cell and resulnng
strains caused by a maximum credible earthquake event.
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8.6  Failure Scenarios

8.6.1 Design Considerations

8.6.1.1 General. This section describes-cell system failure scenarios associated with
the hydrologic and geochemical performance of the cell that may be reasonably postulated and
analyzed, The failure scenarios postulated (for external physical forces and intemal material
bebavior) are outside the range used to evatuate cell performance that could potentiaily alter the
imtended performance of the disposal cell. None of the hydrologic or geochemical failure
scenarios presented in this report resuit in a catastrophic event, although some temporary
negative environmental impact may occur. This is achieved by incorporating redundant and
conservatively protective components in the oeH design. These failure scenarios are not intended
to be a risk assessment for the disposal cell. Rather, these scenarios serve as-a basis for
discussing and quantifying pokential performance.

$.6.1.2 Hydrology. Cover failure scenarios that would increase the infiltration through
the cover include cracking or biointrusion of the infiltration barrier system, increase in soil
permeability due to freezing and thawing, loss of vegetation and associated evapolranspiration,
cover FML deterioration, cover drain deterioration, and eérosion of the upper layers.

Bioinirusion, consisting of unwanted deep-rooted plants invading the cover or burrowing
animals, could compromise the infiltration barrier. Both are discouraged by the biointrusion
barrier. Invasion by unwanted plant species is also discouraged by planting a shaHow-rooted
climax species for cover vegetation. In addition, the cover will be monitored and maintained
for as long as possible following completion. This. redundant system, consisting of -climax
vegetation and & biointrusion barrier, greatly reduces the potential for mmprqnﬁsa of the
 radon/infittration barzier, which is itself a thick, difficult-to-penctrate, medium- to high-plasticity.
clay kayer.

If the radon barrier were penetrated by an animal, burrow castings would expose
contaminated waste on the surface, If a deep-rooted plant were to penetrate the waste, it could
topple and expose contamination or provide preferentisl pathways for radon and moistre
migration. If either sitwation resulted in full penetration of the radon/infiltration barrier, the
infiltration rate through the cover would increase. The biointrusion layer is designed to resist
such penetrations, but it is impossible to ensure that the problem will be eliminated by these
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features. Hnwev&r because of the thick cover, -the probability of these processes. cansmg-
infiltration barrier fmlure is remute:

Eracl-:ing of the infiltration ban'ier could resvlt from subsidence due to differential séitlement -
caused by unexpected deterioration in the waste or from the drying of the medium- to high-
plasticity clays. This failure scenario is considered a remiote possibility, because the refatively -
deep location of the radon/infiltration barrier within the cover reduces the 'potentiai for drying,
and the high degree of control over waste placement limits differential settlement. Cracks that
pcneti‘ate the active zone of the upper portions of the cover will be closed by freezing and
thawing, so that a direct open conduit capabie of carrying large quantities of water is unavailable
for extended periods.. Vegetation would respond to increased moisture in the soil with increased
growth and resulling transpiration. As a result, infiltration into the cover drain layer will remain
near 300 to 500 gpad. Nearly all of this infiltrating water will be.removed by the drain, ‘even
if the radon and infiltration barrier has cracked and the geomembrane has deteriorated. Water
that penetrates the radon barrier through a crack would also have fo pass through approximately
" 40 ft of low-permeability wastes, Ultimately, this seepage would be removed in the leachate
collection system.

An increase in cover pennmhility'caused by freezing and thawing is improbable. The depth -
of the infiltration barrier is between 5.5 ftand 8.5 ft. Frost depth, which is dlscussed in Section
8.6, is much shallower. :

Total loss of vegetative cover for a significant period of time due to natural causes is
unlikely. However, the quality of the vegetation may deteriorate after maintenance ceases. If
- vegeiation were lost, however, evapotranspiration would be reduced unil the vegetation
reestablished itself. This scenario was quantified in Supporting Study 45, Disposal Cell
Performance Assessment (in progress) (Ref. 129), by reducing the leaf area index to a value
slightly preater than bare soil. The result is increased surface runoff, but the amount of
infiltration should not be affected because of the redundant infiltration barrier.

If the lateral drainage capacity of the cover drain layer, which- lies diredl}i'abuvn the
infiltration barrier, is reduced, the head in the infiltration barrier would increase until Jateral
flow occurred in the overlying layer, the biointrusion barrier.  This. high-permeability
biointrusion layer is capable of draining any water entering it. The resulting head buildup would
increase the infiltration through the radon and infiltration barrier (assuming the FML has
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deteriorated), and the meisture and the resulting moisture flux thirough the waste would begin
to increase. However, due to the low permeability of the waste, equilibrium moisture contents
would take hundreds of years to reestablish in the waste, with no net increase in seepage from
the waste being experienced for hundreds of years due to the low hydraulic conductivities. I
the FML does not deteriorate, then the increased head has little effect on infiltration through the
COVeEr. : ;

Analyses also show that deterioration of the FML will result in a maximum increase in
infiltration of 0.2 gpad. This would not occur until the long term and is considered in the
normal cover operation (Section 8.5). : )

~ Failure of the LCRS may be caused by clogging and reduced flow capacity in the drains or

by loss of the impermeability of the supporting Tiners, Progressive failure due to deterioration
of the liners is accounted for in the normal operation of the disposal cell during the long and
very long term by assuming that no FML liner is present. - Collapse or clogging of the drains
is discussed below. ' -

Clogging may cause the LCRS drains to fail (either or both the upper and the lower,
redundant LCRS drain). If one of the multiple outlet drains throtigh the clean-fill dike clogs,
a saturated zone may develop in the waste at the lower pant of the affected "bay" as shown in
Figure 8-7. Overflow into the other drainage bays will ocour when the leachate surface reaches
the divide between bays. Due to the relatively low drainage rates (Table 8-2), such a buildup
of head in the waste will oceur sfowly and will not significantly affect cell performance since
the head on each LCRS (a major factor in determining seepage through the liners) will not
exceed several feet.

Each collection pipe will be surrounded by a zone of gravel, which is surrounded by high-
density polyethylene (HDPE) liner material where the pipes extend through the base of the clean-
filt dike, at the northern part of the cell. If the increased head causes the cell liners to leak at |
the point of the pipe penetration, this zone will perform &s a high-permeability drain through
which seepage may continue to migrate out of the cell. This reduces the potential for buildup
of a saturated zone in the waste. In the unlikely event that this zone of gravel clogs, the siate
of equilibsium illustrated in Figure 8-7 will develop. Even if ponding occurs in one of the
drainage bays, the resulting head will not increase the seepage from the cell to more than | gpad
in the area of ponding. The remainder of the cell would be unaffected.
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Neither the geomembrane nor the drains are likely to function, as initially placed, for 1,000
year or more. The geomembrane will deteriorate and cease to function, and the drains may
eventually collapse or ciog. Leachate may collect in the bottom of the celi and seep from the
disposa) cell. This seepage will be intercepted by the 3-ft-thick compacted clay liner which has
a permesbility of 107 cm/s or less. Seepage that migrates through the clay liner must also
traverse at least 20 ft of unsaturated low-permeability. soils baving permeabilitics of less than
10" em/s (the vadose zone) prior to reaching the water table aquifer. The low permeabifities
of these soil layers will severely inhibit migration of this scepags (values of less than 1 gpad. -
were calculated in Section 8.5). In the course of downward migration, geochemical processes
will significantly alter the chemistry of the seepage. Sorption and precipitation reactions in the
clay liner and the foundation soils will play an important role in attenuating contaminants, thus
minimizing their transpori to the water-table aquifér below, If necessary, the clay finer can be
thickened beneath low points in the celf where leachate may collect. This will be evaluated with
hydrologic or geochemical models.

Channelization of seepage through the disposal cell and foundation may prevent fuil beaefit -
of geochemical properties and effects. Incorporation of thick natural and engmesred barriers
(foundation soils and hners) should mmgate this potential. -

- Side slope rock will be placed in a' configuration that discourages plant growth. Routine
maintenance will include removal of vegetation that grows in the rock side slope of the clean-fill

*dike. If, however, routine maintenance is not performed (particularly in the long term after

cessation of instifutional controls), vegetation may gradually establish through the rock on the

 side slopes of the clean-fill dike. Toppling of trees would result in disruption of the riprap
layers, but no waste would be exposed because it is ot present below the side slope. The -

gullying potential would be increased because the rock armor would be disrupted, but significant
headcutting would be minimized by the adjacent, undisturbed rock:

8.6.1.3 Stability. The failure soenario with the highest probability of oocurring is a-
sustained drought that causes vegetation distress with a resulting reduction of resistance to storm
water runoff. Under severe drought conditions, areas where vegetation has died will be more
susceptible to erosion. The dead plant roots will provide some reinforcement of the soil, as will ©
the gravelly rooting media. Beyond that, erosion will occur during a storm event of sufficient
magnitude. Gullies ay develop that reach the biointrusion layer, which will offer more
resistance to erosion than the bare soil. This resistance should be sufficient until vegetation can
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reestablish itself on the top slope. The design will function as planned even with a relatively
© poorly vegeiated coverage. .

It is highly unlikely that storm events or other natural forces such as earthguakes will disturb
the disposal cell, since the design considers the impact of forces caused by such events.
However, inaterials may degrade over time, which could lead to crosive forces that exceed the
limits the degraded materials can withstand. Degradation could take-the form of gullies
develaping in the top slope cover, decomposition of rock placed as riprap on the side slopes, and
gullies cutting into the cell from advancement of off-cell drainage-ways.  All of these
possibilities are anticipated and considred in design (Ref. 134). Many subtie design features
* contribute to the ability of the cell to resist erosion. These desails include providing a thickened
cover or clean-fill dike near the break in slope from top to side where the potential for-erosion
is greatest, to isolate the waste further from the surface of the cell; oversizing the rock to
account for potential degradation with time; and transitioning of the rock onto the tep siope from
the side slope to prevent rilling and gully initiation at the slope break.

8.6.1.4 Deformation. Figure 8-8 shows the potential effect of unanticipated extreme
deformation on the cover. The design and construction features that preciude such deformation
are noted on the figure. Exposure of the waste is highly unlikely. Even in the exireme event
of failure, an increase in seepage and radon emissions is unlikely. By controlling the piacement
compaction density of the soils used to build the clean-fifl dikes, deformation of the dikes will |
not cause performance difficulties. The potential for differential settlement between the waste
-and the dike soils are accommodated in the design. '

8.6.2 Monitoring

The disposal cel] performance assessment is the basis for establishing cell performance -
monitoring procedures,. The various zones of monitoring and types of monitoring systems are
considered in Supporting Study 4B, Disposal Facility Hydrological Performance Monitoring (in
progress) (Ref. 103). Points of monitoring that were considered include the vapor flux rate
through the cap, the drain above the infiltration barrier, the leachate collection system,-and the -
leak detection system. Monitoring the groundwater below the cell was also considered. The
type of monitoring system considered to be the best available technology is also recommended.
1t should be noted that monitoring system technology is evolving rapidly, and reassessment of
this topic during final design is recommended in Study 4B (Ref. 103). However, if monitoring
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of the cover is required, a single monitoring system, similar to the leak detection system planned .
for the base of the disposal cell, would be installed below the infiltration barrier. Such a system
- would require a sepm‘ate radon barrier below it.

It is necessary to distinguish between monitoring the performance of the-cell and monitoring .

" for failure of the cell, Monitoring cell performance is not considered practical because the

expected performance range yiekis very low moisture fluxes at the locations where monitoring
" can be performed. While instrumentation to detect such small fluxés is available, it is fairly
uneliable for anything but very short durations and is mvasive, requiring wires and tubes to
penetrate critical layers which could provide pathways of moisture migration. Promising
technologies for moninvasive monitoring techniques are being develope:d but currently are in the
research stage.

Monitoring for failure of the disposal cell or its components is only practicable for fluxes and
flows well in excess of those predicted for performance.. Current technology relies on layers of
sand (drmns} to pick up leaks in liners placed above the drain layer. This technology appears
- to be practical for flows of 100 gpad, based on the EPA’s minimum technology requirerent
" (Ref. 65). Leaks as low as 2 gpad have been detected using this technology (Ref. 136). It is

concluded that, for the disposal celi, it would be possible to detect leaks in the range of 2 gpad
to 100 gpad. Detection of the less than 1 gpad expected for the eel! operating ccndltwns isnot
practicable at this time.

Cover failure conditions that could result in detectable seepage rates include significant Joss
of vegetation and farge breaches in the cover system. Such defects are observable at the surface.
and would be repaired under norma} maintenance, without the need for a leak detection system.

Failure of the liners at the base of the cell may not be reflected by viﬁbl_e distress at.the cell
sutface. ‘The liner and leachate collection systsms provide a means of monitoring the waste
contained in the cell at a location above the groundwater table. Thus, the separation of -
contaminants within the encapsulated waste from the existing groundwater contamination,
Section 5.2.5 discusses details of the double leachate collection system. '
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- 8.7 Summary of Chemical Waste Management of Kansas Leachate Collection and
Detection System Discharge

Bonnegpiarte and Gross (Ref. 136) indicate that cells constructed using adequate quality control
performed consisiently better than others. A good example Is the above-ground disposal Cell
No. 2., part of the Chemical Waste Management of Kansas (CWMK) facility located near
' Furley, Kansas. The design of the 2:78-acre cell is similar to the proposed on-site disposal cell.
The CWMXK cell contains cement- solidified and stabilized sludges. Data on the volume of
leachate have been collected since the cell was closed in November of 1989. These data provide
some insight into how the on-site disposal cell would operate. The leachate collection and
detection system data obtained from the EPA Region VI office in Kansas City, Kansas, are
discussed below. ' ' : '

8.7.1 Cell Description

“The waste footprint of Ceil No. 2 covers 2,78 acres. The cell was constructed above grade
and measures about 42 ft from the top of the cover to the bottom of the leachate collection and
"~ detection system (Figure 8-9). The cover is about 3.75 ft thick and slopes away from the center
of the cell at a 10-to-1 slope. The cover construction is shown in Figure 8-10. |

The liner is composed of primary and secondary leachate collection sysiems and a leak
detection system. The liner construction is shown in Figure 8-10. . There is an HDPE liner at
the base of the primary and secondary liners that extends up the sides of the cell to the cover.
An HDPE liner is also in place at the base of the leak detection system, but it does not tie into
the cover, the leak detection system is open to the clean-fiil dike. The cover does not extend
over the clean-fill dike. : | '

" The clay liners werg placed at moisture contents of about 27%. The degree of compaction
was about 99% of maximum dry density. Laboratory tests indicated that the hydraulic
conductivity was as low as 6.0 x 10°% cm/s, compared with-the design value of 1.x 10°7 em/s.

The primary and secondary systems drain to internal sumps are designated as Measuring

points CPA-1 and CPA-2, The leak detection system drains to a sump outside of the cell,
referred to as CPA-3. | |
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The cell was ready o accept waste ineDecember 1987; disposal of stabilized sludge began. -

in April 1988 and was was completed in July 1988. The cover was completsd in
November 1988. .

8.7.2 Leachate Cnl_laction Data

Records of the quantity of leachate collected were obtained for January 1989 through.
December 1990. The data represent the quantity of liguid removed from the leachate collection
and leak detéction system, not the rate that leachate collected in the sumps. - Leachate was
removed as needed to meet a regulatory requirement of less than 1 ft leachate in the primary
leachate collection system. The data are summarized in Table 8-3.

. Reported monthly removal from the primary collection system varied from as high
10,000 gal to no recordable drainage. The total discharge for the period was 34,048 gal. Much
less leachate was removed from the secondary collection system, only 22 gai for the pmod
la&chatc mﬂected from the leak detection system was 477 gal.

Because the reported data represonts the quantity of lnachats removed from the sump and not
the flow into the sump, the reported data were smoothed using a three month moving average.
Data for each month and the following two months were averaged and used to make
" Figure 8-11. Figure 8-11 suggests there was an increase in the leachate removed from the
primary system in February 1990 from 0 in. in August 1990 after an initial decline following

cell closure. Figure 8-12 shows that leachate from the secondary system and the leak detection”
-system starts out high and diminishes rapidly to zero. '

Monthly precipitation data is summarized in Table 8- 3 Prempltauon varied fmm 2 high of |
8.88 in. in August 1989 to a low of 0 in. in November 1989. '

8.7.3  Review Findings

- In general, the volume of lanchate removed rapidly declined after cell closure. The source
of most of the leachate is probably water placed with the waste or the liner components during
‘comstruction, The water is forced out of the clay components by mnmummldgmuy'
drainage. Consolidation drainage is consistent with the shape of the drainage curves for the
secondary system and the leak detection system. More leachate flowed from the Jeak detection
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system than fmm the secondary collection system because the clay hner is twice as thick and is
open to the clean-fill dike.

Howevar', drainage from the primary collection system appears t0 have an additional
component that is not consistent with consolidation draipage. An increase in drainage in 1990
indicates that part of the drainage may be infiltration through the covér and the waste.

The initial portion of the drainage curve through about November 1939 probebly indicates
construction water and consolidation drainage. However, the curve peaks again during February
of 1990, about 13 months after closure. The source of water for the second peak could have
been infiltration through the cover. The drainage peak lags behind the peak precipitation in
August 1989 by 6 months. This was enough time for cover infiltration to percolate through the
waste. About 3,133 gal of leachate were collected during 1990. The cover used an HDPE liner
with a hydraulic conductivity of 1 x 101! cm/s, which should have limited the infiltration to
about 2 gal/year. Therefore, the source of the leachate is probably not infiltration, unless there
is a leak in the cover system.

Another potential source of the increase in leachate from the primary system is delayed
drainage of consiruction water caused by the capillary break between the waste and the drainage
layer. There is probably a large difference between the permeability of the waste and the drain
material, It would require some time for the hydraulic head in the waste to build up to a point
wheremecapﬂhryfnmesatthgmmctbetwmthewmandthemddmmmuldbe
avercome. There would be no fiow until the head reaches a critical value. Once the supply of
water in the waste is diminished, the flow would gradually decrease. “The capillary break would
explain the sécond peak in the leachate; however, it wnuld require several more years of leachate
cullecuon data to confirm this hypothesls '

The increase in leachate in 1990 could also result from the method of leachate removal and
reporting. During some months no leachate was removed from the pnmaryr leachate collection
sump; however, this does not mean that leachate did not collect in the sump. The leachate was
removed only as required by the regulatory requirements governing the operation of the cell.

The CWMK disposal represents a successful disposal cell design and implementation. The

cover system and leachate collection and detection system designs are similar to those proposed
for the Weldon Spring disposal cell, thus similar results should be expected. The leachate at the
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Weldon Spring on-site disposal cell should be similar 10 the quantity and tempora! distribution
at the CWMK cell. ﬁmlmchatcdamforthecmmsposﬂmﬂdemﬂmwslhemmplex -
nature of the moisture ﬂux through the cell,
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9 SITE OPERATION AND DESIGN SYSTEM ANALYSIS
9.1  General

System analysis includes evaluating project completeness, sequence of activities, and
interface compatibility. The complex issues, activities, and-designs related 1o the remediation
program require the analysis of these as they relate to the entire system.. Designs presented in
Sections 5 and 6 were apalyzed to show how a particular désign fits into other activities. Each
design has a system analysis segment mmrporated into Sectmns 5 and 6. This section deals with
some of the Gvara!l cuncq:uts of the system. '

9.2  Project Gumpleteness

With the excapunn of groundwater remediation, the site conceptual demgn emumpasse.s
all remediation activities at the Weldon Spring Chemicai Plant site, Previous interim response

actions (such as building dismantiement and demolition), and the temporary storage of materials
removed from the quarry; were carried out under the Record of Decision for the Managemens
of Bulk Wastes at the Weldon Spring Quarry, Weldon Spring, Missouri (ROD) (Ref, 138). The
conceptual design provides for the final disposal of these materials from previous annnns, along
with ﬂm treatment and disposal of remaining wastes at the chemical plant site.

Activities associated with the cleanup include constructing pennanmt and temporary
facilities and a multitude of infrastructure systems; including support systems such as moads,
water transport systems, and utilities. These activities must be carried out in a safe and healthy
manner to minimize the impact of remadlatmn on the erivironment, and to provide safe working
conditions for personnel.

The relatively small size of the site complicates Jogistics. Slightly more than 20 acres
will house large temporary storage areas {the material storage area [MSA], the temporary
storage srea [TSAJ, and the Ash Pond spoils area), waste and water treatment plants,
construction support areas water storage and control points, as well as a disposal cell that could
reach 0.5 mi in length. Construction activities, excavation of contaminated soils and- stockpiled
materials, monitoring of work, and transport of clean materials all require mobilization of
equipment and materials within a confined area. Real estate is at a premium,
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The engineers who developed the conceptual designs presented in the previeus sections -
were challenged to develop their concepts in close communication with each other. Locations
of the components had to be carefully fitted into the existing complex. Title If designers will '
need to continue looking atthepm_yect from an nvamllperspecuve rather than task by task or
design by design.

. 93 Interface Cumpaﬁhility

_The interfaces associated wull the remedial activities are numemus Before the building
foundations can be excavated, certain activities must take place, such as construction of retention
and sedimentation ponds and a construction material staging area (CMSA) for storage of clean
soil excavated during removal of the foundations, site preparation of Ash Pond, develnpmﬁnt of
the borrow area, and construction of a haul road to transport borrow to the site. A network of

- clean and dirty roads will be utilized and trucks coordinated to transport materials fnrallﬂfthsse
construction activities.

Follnwmg building foundation removal, construction will begin on the ehsm:cal.

stabilization/solidification (CSS) treatment plant and the disposal cell. After the first phase of

celt construction, waste placement and excavation of contaminated material interact continually.
Dredged material from the raffinate pits will be transitioned through dewatering to the CSS8 plant
* where the product is then transported (o the disposal cell 1o be poured or compacted over
building rubble previously transported from the MSA, TSA, and Ash Pond. While waste
. placement is progressing in Phase I, construction will continue in Phase II.

In order to coordinate alt of these activities, the designers developed workable scenarios
and interactions. Sequencing became a critical part of the operations in Section 6, as well as
in the scheduling discussed in the Cost and Schedule Document. Production rates of treatment
plant components and waste placement schemes also affected designs developed in Section 5.

‘Water management and the transport of reagents, borsow material, and personnel were
identified during the conceptual design process as major areas for further study once the
sequence of activities is defined by the cost and scimduhng document. '

Title 1T design will continue the process of system analysis to-coordinite des:gns and
operations such that each phase can transition smoothiy to the next.
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10 OUTLINE OF SPECIFICATIONS
10.1 General -

The format and type of s;:ebificatiuns for the Weldon Spring site remediation are
described in this chapter. According to the Weldon Spring Site Remedial Action Project
(WSSRAP) procedure for preparing specifications (Ref. 45), the Construction Specification

. Institute (CSI) format will be used in developing the specifications during Title II design. Of
the two types of specifications, prescriptive (design) and performance, prescriptive specifications
will be used for most of the site remediation. Performance specifications specifying ends or

" results may be used for treatrnens of certain wastes stored in Building 434.

19.2 Rasis of Outline

The outline of the specifications contained in this section is a culmination of specifications
- refating to each design element described in Sections 5 and 6. The four broad areas of design -
are site design, disposal facility, waste treatment and processing, and site closure/long-term
monitoring and maintenance. Each of the four areas of design are further broken inio more
specific elements (Section 5 subsections) of the site remediation as follows:

I. Site Design (5.1}

» Waste Removal (5.1.2}
» Waste Handling and Transportation (5.1.3)
» Construction Material Staging Area (5.1.4)
s Site Roads (5.1.5) |
+ Site Drainage (5.1.6)

.+ Borrow Materials (5.1.7)
¢ QOther Facilities (5.1.8)

II. Disposal Facility (5.2}
« Cell Siting (5.2.2}

» Configuration/Optimization (5.2.3)
» Foundation (3.2.4) '
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Liner/Leachate Collection and Removal Systems (5.2.5)
. ‘Waste Placement {5.2.6)
Waste Containment System (5.2.7; Cover/Clean Fill Dikﬂﬁ)

Cell Drainage/Water Management (5.2.8)
Operation and Maintenance (5.2.9)

HI. Treatment and Processing (5.3)

* Chemical Stabilization/Solidification (5.3.2)
¢ Vitrification (3.3.3)

* Size Reduction (5.3.4)

* Dewatering (5.3.5)

¢ Decontamination (5.3.6)

s Additional Treatments (5.3.7)

IV. Site Closure {5.4)/Long-Term Monitoring and Maintenance (5.5_)
10.3 Outline of Specifications

‘Listed below is an outline of specifications, in CSI format, taken from additional
assessment reports and Section 5. The outline is based upon the assumption that chemical
stabilization/solidification (CSS) will be the method of treatment for raffinate sludge and
contaminated soil, and the specifications will all be of a prescriptive type. For Divisions 2
through 16, Section 5 subsection numbers are given as a guide to the specific design elements
of the site remedmtmn, which should be considered as the speclﬁcatlnns are developed, but not
-Hmited to the follnwmg '

Divisi | Secti
1. General 01010 Summary of Woik
Requirements 01025 Measurement and Payment

01060 Regulatory Requirements
01065 Safety and Hedlth -
{1070 Abbreviations and Symbols

01201 Preconstruction and Prework Meetings
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Division

2. Site Work

miugarsjoannetednes ction, 10

" 01500

Progress Meetings
Submittals -

01202
{1300
01310
01400
01420

01540
01560
01570
Q1580
{1760

Site Security
Temporary Controls

Project Closeout
Section

(2010 Drilling, and
Monitoring Well
" Installation and
Abandonment

{2050 Demolition/
Dismantlement and
Debris Disposal -

02110 Clearing and
Grubbing

(2130 Contaminated Solids,

Contaminated Liquid, - 5.

and Incidental Waste
Excavation/Removal,
Handling, Sorting,
and Siockpiling

02180 Placement of
Contaminated Solids
in the Disposal

~ Facility

02210 Site Grading,
Excavation, Filling,
and’ Backdilling

10-3
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Contractor Prepared Network Analysis System
Construction Quality Assurance and Quality Control
Chemical Quality Assurance and Quality Control
Temporary Facilities and Utilities

Traffic Routing and Regulations
Project Identifications and -Signs

Related Section 5
Subsactions
5.4/5/5

5.12,5.13,5.1.4,5.2.6

5.2.6

pe
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"

U th ta
T b
el
-
b



Division
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Section

02221 Excavation,
Trenching, and
Backfilling for
Utilities

02232 Graded-Crushed-

Apgrogate Course

- 02271 Riprap -

U?.dlﬂ Liners, I.r,achaf;e

Collection, and Leak
Detection Layers

02420 Site Surface
Drainage and
Detmtmn Basins

02444 Chain Link Fences

and Gates

L]

02480 Natural Cover

Components of
Disposal Facility

02500 Paving and Surfacing

02700 Pipe Utilities

02765 Geosynthetic
Drzinage Net
02770 Geotextile
02775 Geomembrane
02780 HDPE Pipe

02800 Power and
Communication
Utilities

10-4
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Related Section 5
Subsections

1.8, 5.3.7,5.3.2,
3.5, 5.3.6,5.3.7,

Lh LA th
R
o
tn La

5.1.6

5.1,5.4

5.2.7

5.1.5,5.1.8, 5.4

5.1.8,5.2.9,5.3.2,5.3.4,
5.3.5,5.3.6,5.3.7,5.4/55

5.2.5

5.2.5
5.2.5,527
5.2,5

5.1.4,5.1.8,5.2.9, 532
5.4/5.5




. Division

3. Concreate

-

Masonry
Metals

LY.

6. Wood and Plastic -

7. Thermal/Moisture
Protection

m:iussrsijoannaicdrigaction. 10

Section

. 02881 Dredging of

Raffinate Shudge

03300 Cast-In-Place

Concrete

03361 Shotcrete
Not Used

05100 Structural Metal
Framing

05300 Metal Decking
05500 Metal Fabrications

06100 knugh Carpentry

06500 Prefabricated
" Structural Plastic

06600 Plastic Fabrications
07100 Waterproofing
07200 Insulation

07250 Fireproofing

07400 Preformed Roofing

and Siding
07900 Sealants

10-5
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Related Section S
_ Subsections
5.1.2,5.3.5 |

S S L 3~

2,5.3.5,53.6,

2,5.35,5.3.6;

o0

T




Division

B. Donrs and Windnm

9. Finishes

10. Speciaities

11, Equipment

12. Furnishings
13. Special Construction

rr|:'|.1.isars‘.inanha'l.ndr'l.uctiun.'1 Q

Section

Q8100 Doors, Frames, and
' . Windows - -

08700 Hardware and
Glazing

10150 Compartments and
Cubicles

10520 Fire Extinguishers

10530 Protective Covers

10650 Scales

11300 Sludge Flocculation,
Settling, Thickening, and
Dewateting
11330 Chemical :
- Solidification/
Stabilization

11360 Radon Emission
Contrals

Net Used

13120 Pre-Enginecered
Structores

13140 Decnntaminatiun
Facilities

10-6
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Ralated Section 5
Subsections

5.1.8,5.3.2,5.3.6,5.3.7,
5.4

5.1.8,5.3.2,5.3.6,5.3.7,
5.4 '

5.1.8,5.3.2, 535, 5.3.6,

337,54

5.1.8,53.2,5.3.6, 5.3.7

5.1.4,5.1.8, 5.2.6, 5.2. 9,
5.3.2,5.3.4,5.3.5,5.3.6,
5.3.7, 5.4/5.5 S
5.1.8,5.29,5.3.2,535,
5.3.6, 5.3.7, 5.4/5.5

5.1.7,52.6,52.9,53.2,
5.3.5,5.3.7

5.1.2,53.5

532

9, 532 5.3.4,
6,537, 5.4

WH
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Division | Section - Related Section 5
Subsections
14. Conveying Systems 14500 Material Handling 5.1.2,5.1.3,5.1.4, 5.1.7,
_ Systems 5.2.6,5.2.9,5.3.2,53.4,
] _ | 5.3.5, 53.6,537,55
15. Mechanical . 15400 Plumbing Systems 5.1.4,5.1.6, 5.1.8, 5.2.8,
.- 529,532 535, 53.6,
5.4/55 -
15500 Fire Protection 5.1.8, 5.3.7, 5.4/5.5
15900 Controls and 5.1.8, 5.2.9, 5.3.2, 5.3.5,
Instrumentation -5.3.6,5.3.7,5.4/35
6. Blectrical 16050 -Basic Materials and  5.1.4, 5.1.8,5.2.9, 5.3.2,
Methods 5.3.4,5.3.5, 5.3.6, 5.3.7,
5.4/5.5
16400 Service and 5.1.4, 5.1.8,5.2.9, 5.3.2,
Distribution 5.3.4, 5.3.5, 5.3.6, 5.3.7,
- 5.4/5.5 _
16500 Lighting 5.1.4,5.1.8,5.2.9,5.3.2,
: 5.3.4, 5.3.5, 5.3.6, 5.3.7,
, 5.4/5.5
16600 Special Systems 5.2.3, 535 536 5.3.7
16700 Communications 5.1.8,5.2.9, 532,534,
: ' 5.3.5,5.3.6, 5.3.7
. 16900 Controls and - 5.3.2, 5.3.5, 5.3.6, 5.3.7,

Instrumentation 5.4/5.5

As the site remedial design progresses from Titie I through Title II, the outline and
content of the specifications will require constant reevaluation and change by the designers. The -
outline will significantly change because of information obtained through additional bench and.
pilot scale testing, waste and site characterization, contracting strategy, and method of
specification (i.e., prescriptive or performance).

For example, additional confainerized waste characterization and bench testing rhay
indicate that additional treatments (Chapter 5, Subsection 5.3.7) should be through performance
specifications, given the wide variety and potential need for off-site treatment {i.e., incineration).
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Also, the likelihood that the site remextiation will consist of more than one contract (e.g.,
separate treatment and disposal construction contracts) will result in some of the specification
-sections listed above being modified or deleted.
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11 REMEDIAL DESIGN WORK PLAN

11.1 General

The remedial design work plan represents a logical, integrated sequence of events that
progresses from the conoeptual design through detailed planning and design activities, and finally
to procurement of subcontracts 1o execute the remedial action. Design activities will incorporate
concepts such as cost consciousness and value engineering to facilitate effective and efficient
construction and operation of a particular design component.” Elements of this plar are listed
on the table below. o ’ :

Inciudme & eummany of recommendad subcontrect packages required 1o comnplate
the proposed remadial astion.

Ouglity mesurance compliance Deteile quality sacurance considerutione, including applicatiles raferances.

Damigh soheduls - Includen a fisting of design taska, noting related schedules and durations.

i FFA gubrmittals Prevides m summary of the scope for document subrmittals required in-the
WSSRAP FFA, :

Frogurament activites Provides @ pummary of pracurament optlons, including guidance on the
applicetion of thave opticns. .

The Weldon Spring Site Remedial Action Project (WSSRAP) Federal Faciliies
Agreement (FRA) (Ref. 140) requires the U.S. Department of Energy (DOE) to submit a
Remedial Design Work Plan to regulators as a primary deliverabie. This -deliverable must
include a design schedule, a detailed description of the design activities, enforceable deadlines
for other post-Record of Decision (ROD) primary deliverables, and target dates for post-ROD
secondary documents. ' : :

Detailed subcontracting information developed during the conceptual design process for
the Chemical Piant Operable Unit is included with the Cosr and Schedule Document (CSD),
Summaries of the CSD information are presented in this chapter, and the proposed -design
activities and schedules are based upon the CSD. : |
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11.2 Work Package Construction P_lan

Work packages for the remedial action are summarized by title and sequential work
package number in Table 11-1. These work packages represent the major operations required
to remediate the Chemical Plant Operable Unit, Detailed Jogic and discussions of remedial
operations are presented in Section §. Detailed scheduling information is presented in the CSD.

11.3 Quality Assurance Complisnce

All activities ar the WSSRAP are conducted under specified quality assurance
requirements, These requirements are implemented by specific departments with the direction
and coordination of the Project Quality Department. Quality levels vary depending on the
ecomonic¢ cost and risk posed by the activity using the graded approach. In summary, this
approach requires an increasing level of quality assurance measures for activities that pose
greater cost and risk. Quality levels range from 1 - 3, with quality Level 1 being the highest.
Detailed descriptions of the guality assurance/quality control (QA/QC) organization and
requirements are found in Supporr Study 36, Remedial Action Quality Cortrol Impfemenmﬁon
(Ref. 141). This document also includes recommended test methods and fmquencm for each
conceptual design component, identifies circumstances where either hold or witness points should -
be specified, and ouslines resolution processes when test failures occur or testing trends indicate
. parameters are approaching unacceptable conditions.

11.4 Design Schedule

The design schedule includes relevant design milestones for the key work packages to be
reviewed by regulators as required by the Federal Facilities Agreement (Ref. 140). The four
primary work packages are: (!) Foundations and Soil Removal; (2) Pilot-Scale Chemical
Stabilization/Solidification (CSS) Facility; (3) Full-Scale CSS Facility; (4) Disposal Celt
Construction. The design schedule for key work packages is outlined on Table 11-2.  Design
schedule information for all other work packages is included in Table 11-1

11.5 Federal Fal:.ili_ty Agreement Post-Record of Decision Docement Submittals |

The WSSRAP FFA requires post ROD document submistals. These submittals are
categorized as primary documents and secondary documents. A list of all FFA-required
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deliverables and associated submittal schedules' (including Engineering Design Reviews) is
_ presented in Table 11-2. Specific milestone dates for FFA submittals will be prepared as a

separate addendum to the Conceptual Design Report (CDR}, and will be forwarded to regulators
by March 1994, | | | -

Each of the post-ROD documents required in the FFA is summarized below. Some of
the secomdary documents are listed as "Not Applicable”. In these cases, the scope and intent
of the document is fulfilled elsewhere or does not apply to the chemical plant operable unit. In
the latter case, the U.S. Department of Energy (DOE) recommends the requirement for these
submittals be deleted. | |

« Remedial Design Work Plan (P Document): This submittal requirement is fulfilled
by the CDR and Techrical Information Document {TID}, within the specific areas
indicated below:

- “Design Schedulé Deadlines for post-ROD “P* Documenis: An outline of these
submittals is presented in Table 11-2. Specific deadlines will be submitted as a
separate acddendum to the CDR. . '

- Detailed Description of Design Activities: This information is included in
Sections 5 and 6 of the TID.

» Pre-Design Work Plan (S Document): This document is not applicable to the
* Chemical Plant Operable Unit, and will not be submitted as an FFA-required
deliverable. MK-Ferguson, the Project Managment Contractor (PMC), will perform
the remedial design. This eliminates the transfer of project information between the
Remedial Investigation/Feasibility Swudy (RUFS) to engineering contractors.
However, a field sampling plan for additional characterization activities has been
previously submitted to regulators.

e Pre-Design Investigation Report (§ Document): This document is not applicable to
the Chemical Plant Operable Unit, and will not be submitted as an FFA-required
deliverable. The TID summarizes and/or references relevant information regarding
pre-design investigations.
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. Traatahﬂny Studies {S Ducummlt) The: Fed.emf Faciliries Comphauce Act (FFCA)
requires site treatment plans for mixed wastes. The FFCA schedule for submitting -
treatment plans specifies that the DOE will provide freatment plans in three phases:
a “conceptual plan” by October 1993; a "draft plan® no later than August 1994; and,
a "final proposed plan” no later than February 1995, Other relevant sampling plans
and treatability studies will be submitted in subsequent FFA quarterly reports. -

« Remedial Design Quality Assurance Program Plan (QAPP) (S Document): This
document will not be submitted as & specific FFA deliverable. The intent of this
documnent is satisfied in existing WSSRAP documents, which are outlined in Support
Study 36, Remedial Action Quality Control Implementation (Ref. 141). '

¢ Contingency Plan (S Document): This document is rot applicable to the Chemical
Plant Operable Unit, and will not be prepared or submitted.

« Construction Quality Comrol Plan: This document will not be submitted as a
separate FRA deliverable. The requirements of this plan are outlined in Support
Study 36, Remedial Action Quality Control Implementation (Ref. 141). Construction.
quality control requirements for specific design submittals will be included with the
design submittals, ' '

» Design Submittals (P and S Documents): An outline of design submittals for the four
primary work packages is provided in Table 11-1. Specific deadlines will be
submitted as a separate addendum to the CDR, -

e  Remedial Action Work Plan (P Document): This document will be submitted
* following award of each final design packages and will include a construction
schedule and names and background information on the subcontractors selected.

» Pre-Final Inspection Report (S Document): A single document will be prepared
following this inspection. - The pre-final inspection will be scheduled following
verification of contaminant removal from all documented sources and. before ceJl
closure.
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. Construction Conm!etim Report (P Doc:ument) The requirements for this document
will be satisfied by the Recom‘ of Completed Actions (ROCA) Report for the
Chemical Ptant Operable Unit. A ROCA report will be prepared for each WSSRAP
operable unit, as a PMC contract deliverable to the DOE.

e Operations and Mainsenance Plan (P Document). This document will be finalized
after the pre-final inspection and will address any post-closure operations or
maintenance required. These activities may include leachate collection/mapagement,

© environmental monitoring, disposal cell performance monitoring, and routine -
maintenance. B R

11.6 . Procurement

Procurement strategies are Listed below. Following each specific strategy is a discription -
of the process and recommendations for use, dcpendmg on subcontract requirements, - Al .
procurement packages should include basic mmpunents such as: scope and spetifications,
descriptive figures or engineering drawings, quality assurance and quality control requirements,
health and safety requirements, and Federal contracting provisions.

Two-step procurement, with minimum quatifications: This prooess includes issuance of .
a set of minimum gualifications in order to screen bidders. All bidders who are found to qualify -
are then eligible to submit bids on the bid package. Award is based upon low bid of the
qualified bidders. This process ensures that all prospective bidders have a minimum level of
experience and/or competence. | | | -

Inviration for Bids (IFB} This pmcess includes isswance of a bld paﬂkage Inte.mstad :
bidders then prepare bids based upon the requirements of the bid package Award is based upon
the apparent low bid.

Request for Proposal (RFP): This process mvulves the use of & series of rankmg cntena :
The ranking criteria are weighted, with cost included among the eriteria. The award is based
upon the top score among proposers, considering all criteria scores, multiplied by the weight of
each criteria. Further, the RFP allows potential bidders to obtain clarification of technical items -
in the bid package prior to submission of a best and final proposal. '
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Purchase Order (PO): This process requires the preparation of a scope of work, noting
specific items to be accomplished, and associated quality and health and safety requirements.
This is normally used for subcontract activities that do'not require field work, such as aboratory
testing. . ' :

Non-Competitive Procurement; This approach may be used with either a purchase order
or a work package, and requires justification of procurement of a specified subcontractor withont
competition. This justification must demonstrate the specified - subcontractor has unigque
quatifications required to perform the subcontract task. ' '
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for MK-Ferguson Company, Weldon Spring Site Remedial Action Project, by the
Environmentzl Services Division. Boise, ID. January.

Mortison Knudsen Corporation, 1993, Leachate Collection and Renioval System Design Basis
Memorandum, Rev. 0. 1BEM No., 3840DBM-7052-0. Prepared for MK-Fesguson
Company, Weldon Spring Site Remedial Action Project, by the Environmental Services
Division. Boise, ID. February. ' ' :

Federal Register, 1992, Part I, EPA, Liners and Leak Detection Systenis Jor Hazardous Waste
Land Disposal Uniss. Final Rule, Vol. 59, No. 19. January. :

Aughenbaugh, N.B., 1990, "Environmental Suitability of Compacted, Clay Liners.” Mining
Engineering. November, pp. 1263-1266.
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Mitchell, J.K., and M. Jaber, 1990. Factors Controlling the Long-Term Properties of Clay
Liners. Proceedings of a Symposium on Waste Containment Systems; Construction,
Regulation, and Performance, ASCE, pp. 84-105 San Francisco. November.

Koemer, R.M., 1990. Designing With Geosynthetics. 2nd Edition, Prentice-Hall, Inc.
‘Englewood Cliffs, NJ. '

Morrison Knudsen Corporation, 1992, WSSRAP-DC (DRAFT), Iternal Cell Configuration--

. Waste Zonation Modified Value Engineering Study Resulss, Rev. A. MKES Report

No. 3840-R-7053-A. Prepared for MK-Perguson Company and Jacobs Bngineering

Group, Weldon Spring Site Remedial Action Project, St. Charles, MO, by the
Fnvironmenta! Services Division, San Francisco, CA., January.

MK-Ferguson Company and Jacobs Engineering Gmup 1993, On-Site Transportation Manual
Jor Hazardous Material, Rev. 1. DOE/OR/21548-244. Prepared for the U.S.
Department of Energy, DakMdge Field Office. St. Charles, MO, January.

Morrison Knudsen Corporation, 1992, 'WSSRAP-DF, Mod1ﬁed Value Engineering Session:
Integrated Schedule for Excavation, Trearment, "Placemens, and Cell Conmstruction,
Concepiual Design Report. MKES Doc. No. 3840-D:WM-I-01-6008-00. Prepared for.
MK-Ferguson Company and Facobs Engineering Group, Weldon Spring Site Remedial
Action Project, by the Environmental Services Division, San Francisco, CA. July.

Morrison Knudsen Corporation, 1991, Supporting Study No. 19, Radon Barvier Evaluation,
Rev. B. MKES Report No, 3840R-7007-B. Prepared for MK-Ferguson Company and
Jacobs Engineering Group, Weldon Spring Site Remedial Action Project by the
Environmental Services Division, San Francisco, CA. In progress.

Jacob Engineering Group, Inc., 1992. Land Disposal Facility Aliernative Cover Assessment.

Prepared for the U.S. Department of Energy, Oak Ridge Operations Office, Weldon
Spring Site Remeciial Action Project, St. Charles, MO. April. '

Jacobs Engineering Group and MK-Environmental Services, 1992, 60 Percent Report on the

Biological Systems Analysis Report, Rev. A. Prepared for the U.S. Department of -
Energy, Oak Ridge Operations QOffice. October.
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Jacobs Engineering Group, 1992. _Demmnimrion Study Report, Rev. (. Prepared for
MK-Ferguson Company. St. Charles, MO. November.

Schumacher, J.G., 1991. Geochemistry and Migration of Conaminanis ar the Weldon Spring
Chemical Plant Site. 'USGS 13822. Prepared for MK-Fergusen Company and Jacobs
Engineering Group by U.S. Geological Survey. -

Bechtel National Inc., 1986. Results of Additional Testing of the Rqﬁ‘i'mre Pirs at W55, under
cover letter from Joseph F Nemic to Lowel Cmphe]l August. '

Environmental Science and Engineér'mg, 1983. Maren‘al Test Report Sfudge Sampling and

' Testing Services Weldon Spring Storage Site, Missouri, Subcontract No. 14501-44-SC-
46, Prepared for Bechtel National, Inc, with Monteagle, Inc., Environment and Energy
Consultants, and Reitz and Jens, Inc. Oak Ridge, TN. October 7.

Barﬂl E.F., P. de Percin, M.M. Amzarena,IL Zieleniewski, M. Dosani, H.R. Maxey, 5.A.
Hokanson, C.A. Pryately, T. Whipple, R. Kravitz, M.J. Cullinane, Jr., L.W. Jones,
P.G. Malone. Stabilization and Solidification of Hozardous Wastes. Prepared for U.8.
Environmental Protection Agency. Cincinnati, OH. Published by Noyes Data
Cnrporatiﬁn. Park Ridge, NJ. .

Pege, LL., W. Gmamnan,DC Grant P.R. Mulhk Y. Gao, 1.§. Muller, R.K. Mohr, and
P.B. Macedo, 1991. Developmernt of a Combined Soil Wash/In-Furnace Wﬂfﬁcanm
System for Soil Remediation at DOE Sites. Prehnunary results presented August 29,
1991,

MK-Ferguson Company and Jacobs Engineering Group, 1993. Responses to Comments on the
Remedial Investigation/Feasibility Study-Environmental Impact Statemeny for Remedial
Action at the Chemical Plant Area of the Weldon Spring Site. DOE/QR/21548-387.
Prepared for the U.S. Department of Energy, Oak Ridge Field Office, Weldon Spring
Site Remedial Action Project. St. Charles, MO. November. '
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Ref. 82 Morrison K.mldsen Corporation, 1993, Vitrification Qﬁ' L Gas ?}'eamunr Syztem Residual Waste
' and Fate Calculations. Calculation No.: DC-849-00, Doctiment No.: 3840-D: EN-C-05-
6809-00, January 19, 1993, Prepared for | -Fe.rguson Co. and Weldon Spring Site

- Remediat Action Project,

Ref. 83 Morrison Knudsen Corporation, 1992, WSSRAP Disposal Facility (Task 728) Summary of -

Modified Value Engineering Session (Off-Gas Treatment). Document No, 3840-D:EN-I-
05-5754. Prepared for MK-Ferguson Company and Jacobs Eﬂgmeenng Group by the
‘Environmentzal Services Division. Boise, ID,

Ref. 84 Morrison Knudsen Corporation, 1992, Modified Value Engmecm:g Session: CDR Vir{fication
Study. MKES Doc. No. 3340-D:EN-1-05-4897-00. Prepared for MK-Ferguson
Company and Jacobs Engmeenng Group, Weldon Spring Site Action Project, hy the
Eavironmental Services Division, Boise, 1D, .lanuaryr

Ref. 85 Chen-Northern, Inc., 1989. Physical Characterisiics of Raffinate Studge. Prqmed for ME
Perguson Company, Weldon Spring Site. Dcnvcr, CO. January, :

. Ref. 86 MK-Ferguson and Jacobs Engineering Group, Inc . 1991 Off-Site Release Gm'&mce for'
' DemaﬁnanﬂubbfeandﬂsbrﬁﬁvmrkemﬁdPChemfmlemmeﬁ

DOE/OR/21548-205. Prepered for the U.S. Department of Energy, Ok Ridge

_ Operations Office, Weldon Spring Site Remedial Action Prq]act 8t. Charles, MO.
v Jupe, 1991,

Ref. 87 MK-Environmental Services, 1991. Management of Building Material and Debris VE Report, .
' Rev. 0. MEKES Doc. No. IB40R-5400-00. PrepareéfcrtheUS Department - of
Energy, Oak Ridge Operations Department under contract DE-ACO3- 860R21548. Oak

. Ridge, Tennessee, August 1991, '

Ref. 88 MK-Ferguson Company, 1991, Building Removal Puckage 3, Subcontract Documents WP-256,

. Final Design for Construction. 3580-SC-WP256. Prepared for the U.S. Department of

Energy, Oak Ridge Operations Office, Weldon Spring Site Remedial Action Project. St
Charles, MO. '
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Bechtel National, Inc., 1988. Final Report: Scrap Metal Program, Phase I - Decontamination

* Demonsiration Prgject. Bechtel Job No. 1805, 3840-C:EN-R-06-1992-00. - Prepared

for the U.S. Department of B;ne:g}.r;-ﬂak Ridge Operations Office, under Contract No.
DE-ACO0S-860R216609, Oak Ridge Tennessee.

MK-Ferguson Company and Jacobs Engineering Group, Inc., 1992. ES&H Procedures for the
Weldon Spring Remedial Action Project. Prepared for the U.S. Department of Energy,
Oak Ridge Operations Office, Weldon Spring Site Remedial Action Project, under
Contract No. DE-AC05-860R21548. St. Charles, MO. |

Green. §.. R. H, Miller, and R: A. Nelson, 1991. *Development and Use of Statistical Survey
Criteria for Release of Materials at a Former Uranium Processing Facility.* Health
Physics, Vol. 61, No. 6, pp903-911. :

Jacobs Engineering Group, Inc., 1992. Suppont Study 41: Pretreatment Technologies |
Evaluation, final report, Prepared for the U.S, Department of Energy. Weldon Spring
Site Remedial Action Project. March. -

Technical Resources, Inc., 1989. ATTIC Database: User's Manua!. Disk Version 1.1,
Prepared for the U.S. Environmental Protection Agency, Office of Environmental
Engineering and Technology Demonstration. Rockville, MD. September.

Smith, R.L., 19%0. Ecology and Field Biology. Harper and Row. New York, NY.

U.S. Department of Agriculture, 1984. Reclaiming Disturbed Lands. Forest Service Bquipment
Development Center, Missouta, MT. 1454.1-Technical Services. November.

weaver; LE., 1958, Summary and Inserprewation of Underground Development of Ngiural
Grassiand Communities, Bcological Monographs, 28(1):53-78. :

Missouri Conservation Commission, 1980. Native Grasses. Jefferson City, MO.

Rock, H.W., 1981. Prairie Propagation Handbook. Wehr Nature Center, Mitwaukee County

Department. of Parks, Recreation, and Culture. 6th ed.
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90  Soil Cunservauon Service and Missouri - Department of Conservation, Native Warm-season
' Grass Contour Buffer Strips. oo |

100 Missouri c:ons'emﬁon Commission, 1980. Native Grasses for Wiidlife. Jefferson City, MO.

101 Missouri Conservation Commission, 1984a. vae Wann—.sea.mn Grasses for Missouri
Stockmen. March.

102 Missouri Conservation Cummxssmn, 1984b. Establishing Narive Warm- -season Grasses.

. 103 hﬂ{-Fm‘gusﬂn and Jacobs Engmeermg Group, 1993. Supporting Study 4B, Dupam! Fac:h:y

Hydrological Performance Monitoring, Rev. C. Prepared for the U.S. Department of
Energy, Oak Ridge Operations Office, Weldon Spring Site Remedial Action Project.
§t. Charles, MO, August.

i04 MK-Ferguson. Company, 1991, Waste Quantities Quarterly Reports; Jamvary i, 1952 -
March 31, 1992 and July 1, 1992 - September 30, 1992, From J.R. Powers, to
Distribution List. MK-Ferguson Company, Weldon Spring Site Remedial Action Project.
St, Charles, MO. ' :

105 U.S. Department of Energy, 19%). Draft General Guidance for Long-Term Surveillance and
Maintenance of Off-Site DOE Radioactive Waste Disposal Sites. Idaho Operations
Office. Grand Junction Projects Office. Grand Junction, CO. June. '

106 MK-Environmental Services, 1990. Guidance for Survellance and Monitoring for the UMIRA

Project Long-Term Care Program, Rev. A. MKES Doc. No. 3885-GEN-R-04-10458-00, |
UMTRA-DOE/AL-350124.0001. November. '

miusereyosnneicdrireferans 12-14




021054

Rﬂf 107 White, G.J., TW Ferns, M.D. Otis (Part I), §.T. Marts, M.S. DeHaan, R.G. Schwaller,
G.J. White (Part I). Low-Level Radioactive Waste Dispoal thry Closure. Part Lt
Long-Term Environmental Conditions Affecting Low-Level Waste Disposal  Site
Performance. Part II:  Performance Monitoring to Support Regulatory Decisions.
NEREG/CR-5615 B(GG-2604 RW. Prepared by Idaho National Engincering Laboratory,
managed by the U.S, Department of Encrgy. Prepared for the Division of Engineering,
Office of Nuclear Regulatory Research, U.S. Nuclear Regulatory Commission.
Waahmgwn D.C. November 1950.

‘Ref. 108 Soil Conservation Service, 1986. Urban Hydrology for Small Watersheds Technical Rﬁlease
'~ No. 55, U.S. Depanmsntongncu}ture Washington D.C.

Ref. 109 Morrison Knudsen Corporation, 1992. Supporting Srudy No. 15, Excavarion and Water Control
Plan, Rev. D. MKES Report No. 3840R-7016-D. Prepared for MK-Ferguson
Company, Weldon Spring Site Remedial Action Project, St. Charles, MO, by the
Environmental Services Division. Boise, ID. March.

Ref. 110 Quanfum Geophysics Inc., 1991, Geophysical Investigation Task 1 - South Dump Area.

Prepared for the U.S. Department of Energy, Oak Ridge Operations Office, Weldon
Spring Site Remedial Action Project

Ref. 111 Morrison Knudsen Corporation, 1992. Ash Pond Spoils Hydroulic Analysis, Rev. B. MKES
: Technical Memorandum No. 3840TM-566-B, Environmental Services Division, Boise,
ID. October. '

Ref. 112 MK-Ferguson Company and Jacobs Engineering Gmup, 1989, Draft chmr}r Properties
Conceptual Design Report. DOE/OR/21548-001. Prepared for the U.S. Department of
Energy, Oak Ridge Operations Office, Weldon Spring Site Remedial Action Project,
St. Charles, MO. April. Lo

Ref. 113 MK-Ferguson Company and Jacobs E::lgmeermg Group, 1992 Work Plan for the Exhumation,

: Examination, and Characierization of Buried Materiais at the South Dump Area and the
North and West Portion of the Ash Pond, Rev. 0. DOE/OR/21548-259. Prepared for
the U.S. Department of Energy, Oak Ridge Operations Office, Weldon Spring Site
Remediat Action Project. St. Charles, MO. January.
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MK -~Ferguson Company and Jacobs Engineering Group, 1991b. Operational Scenarie For Cell
Construction, Task 824, Rev. A. Prepared for the U.S. Department of Energy, (Ouk
Ridge Operations Office, Weldon Spring Site Remedial Action Project. St Charles ._
MO. Miy. :

Morrison Knudsen Corporation, Eavironmental Services Division, 1991. Supporting Study
No. 20, WSSRAP Disposal Facility, Equipment Criteria end Selection, Rev. B. Repori
No. 3840R-7025-B. Prepared for MK-Ferguson Company and Jacobs Engineering
. Group, Weldon Spnng Site Remed:al Action PI'O_}E:CI St Charles, MO, December.

National Oceanic and Atmospheric Administration, 1984, Climatography of the Unised Stases,
" No. 20, St. Charles, MO. (Station 237397), Dept. of Commerce, National Oceanic and
Atmospheric Administration. National Chimatic Data Center, Asheville, NC.

U.S. Environmenta! Protection Agency, 1992. Babcock and Wilcox Cyclone Fumace
" Virification Technology: Applications Analysis Report. EPA/540/AR-92/017. August. '

Paul, A. 1990. Chemistry of Glasses. Second Edition, Published by Chapman and Hall, New
" York, NY. .

Vogel, W. 1985. Chemisiry of Glass (The 1979 Genman version translated to English by N.
Kreidl) Published by the American Ceramic Society, Inc. Columbus, OH.

Morrison Knudsen Corporation, 1992, Vitrification Fatal Flaw Analysis, Rev. (.. Report No.:
5121-R-403-0, Bocument No.: 5121-R:EN-R-05-0778-00. Prepared for MK-Ferguson
Co. and Weldon Spring Site Remedia) Action Project. November.

Morrison Knudsen Corporation, 19’90. 'Dm#'Rqﬂ’inare Sludge Dewatefing Sensitivity Analysis
Report. Report No.: 5121-R-401-A. Prepared for MK-Ferguson Company and Jacobs

Engineering Group, Weldon Spring Site Remedial ‘Action Project by the Eavironmental - |

Services Division, Boise, ID. -October 11, 199).

muenrjoannetodrafarsne 12-16




031094

Ref. 122 MK- Envuunmental Services, 1991. Design Basis Menmrmdwn CDR Ta.:k 727 C‘Immica! '
Solidification/Stabilization, Rev. 0. DBM No. 3840DBM-7018-00. Prepared for MK
Ferguson Company, Weldon Spnng Site Remedial - Action Project. St. Charles, MG.
December. '

Ref. 123 Lutze, W., and R.C. Ewing, 1988. Radioactive Waste Forms for the Future. Publlsiwd by
: Nnnh+Holland Physics Publishing, The Netherland; Distributed by Elsevier Scieace -
Pubhcauen Co., Inc., New York, NY.

Ref. 124 Buonicore, A.J., and W.T. Dav_is, 1892. Air Polltion Engineering Manual. Published by Van
' Nostrand Reinhold. New York:

Ref. 125 Calvert Environmental, 1992, Budget Proposal for a Flux Force Calvent Collision Scmbber -
: 1o Control Particulate and Acid Gas Emissions from a Hazardous Waste Vitrification
. Melter. Calvert Proposal No. E2-(10, Prepamd for Morrison Knudson, San Diego, -
" CA. January 31.

'Ref. 126 Ceilcote, (no date). T¥S System Manual Ceilcote/Air Pollution Control, A Division nfMas:ef
' Builders, Inc., Berea, UH Dncument No.: 384{]-IJ EN*V-HS-G%{}-OG

Ref. 127 Federal Register, Volume 54, No. 206, ’I'Immda}r, [}:tnberiﬁ 1989 P. 43’?51

" Ref. 128 Morrison Knudsen Corporation, 1991. PRH.MINARYDMT A Comparison afBud’getLeveI'
Cost and Schedule Estimates for Chemical Solidification/Stabilization and Vitrificasion Ny
Bench and Pilor Studies, Rev. A. Document No.: 3840-D: EN-T-05-4348-A. Prepared
for MK-Ferguson Co. and Weldon Spring Site Remedml Action Project. Nwembe.r

Ref. 129 -Fergu&un and Jacobs Engineering Group, 1992. Supponing Study 45, DuposaI cell
Performance Assessment, 30 Percent Deliverable Report, Rev, C. Prepared for the U.S-
~ Department of Energy, Oak Ridge Operations Office, Weldon Spnng Site Remedial
Action Project. St. Charies, MO, Augost.

‘Ref. 130 Caldwell, LA, nnd Reith, C.C., 1993. Principles and Pracﬂce of Waste Encapsulation. Lewis
Publishers, Boca Raton, FL.
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131 Rockaway, John D. and MK-Ferguson-Company, 1993. Final Report, Geomorphological
Assessment, the Weldon Spring Site Remedial Action Profect. Subcontract No. 35895C-

WP383. Prepared for the U.S. Department of Energy, Oak Ridge Operations Office, '
Weldon Spnng Sitz Remedial Action Pro;ect 5t, Charles, MO. Ma},r '

132 Seme, R.J., R.(. Lokken and L.}, Crisenti, 1992, “Chamctnnzaﬂunnfﬁmﬂadlnw-wel_
Waste to Support Performance Assessment,” Waste Management *92, Vol. 12. Tucscm
AZ1.

133 Freeman, H.D., E.O. Jones, and J.P. Depmer, 1989, Technoiagy Assessment for Appkcmim
of Engmeered Sorber Barriers to Low-Level Radioactive Waste Disposal Sites.

Report PNL-6882/UC708. . Prepared for the 10.S. D@artment of Energy, Hanford '
Operations Office. Hanford WA, June..

134 MK-Ferguson and Jacobs Engineering Group, 1992. Reporr on Disposal Facility Alternative
: Concepiual Features, Rev. 1. DOE/OR/21548-277. Prepared for U.S. Department of
Energy, Ouak Ridge Operations Office, Weldon Spnng Site Remedial Action Pro;ect §t.
Charles, MO. March, .
135 Jacobs Engineering Group, 1993. Special Srudy 35a: Phase I Status Report, Assessment of
Radon Release from Leachate Collection System, Weldon Spring Site Remedinl Action
Project. Prepared for U.S. Department of Energy, Oak Ridge Operations Office,
n T Weldon Spring Remedial Site Action Project. St. Charles MO. February.

136 Bcnncparte R. and B.A. Gross, 199{} "Field Behavior of Dmbie.l-..mar Systemns". Waste
' Containment Systems: Construction, Regulation, and Performance. Geotechnical Special
Publication No. 26. In proceedings of a Symposium sponsored by the Committee on Soil
Improvement - and Geosynthetics and the Committee on Soil Properties of the
Geotechnical Engineering Division, American Society of Civil Engineers in conjunction
with the ASCE National Convention San Francisco, Californiz, November 6-7, 1990.
Published by the Americal Snciety of Civil Engimaam. New Yﬂrk NY.

137 Jacobs Bngineering Group, 1992, Suppaﬂ Study 12, Tanmdodssasm Prepared bjl' Jacobs -
Engneenng Group. Mbuqum[ue, NM. March,
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Argonne National Laboratory, 1990. Record of Decision For the Managemens of the Bilk
Wastes at the Weldon Spring Quarry, Weldon Spring Missouri. Rev. (.

DOE/OR/21548-317, - Prepared for the U.S. Department of Energy, Oak Ridge
Operations Dfﬁce. St. Charles, Missouri. September.

U.S. Environmental Protection Region VII, 1992. First Amnd&d Fademi Facility Agreement
in the Matter of the United Stated Deporment of Energy's Weldon Spring Site, St
Charies, Missouri. Dockes No. CERCLA-VII-85-F-0037. February. ' :

Morison Knudsen Cnrrpnrauan 1993 Supporting Study No. 36, QC Measurement Guidance |
Document. Report No, 3840R-7125-00. Prepared for MII{-Fergusnn Company by the
Environmental Services Grouwp. St. Charles, MO,

Lindsey, C.G., Long, L.W., and Begej, C.W., 1982, "Long-Term Survivability of Riprap for
" Armoring Uranium Mill Taifings and Covers; A Literature Review." U.S. Nuclear
Regulatory Commission, NUREG/CR-2642. : '

De Puy, G.W., 1965. "Petrographic Investigations of Rock Durability and Comparisions of
Various Test Procedures.” Engineering Geology, Vol. 2, No. 2. Tuly.

Morrison Knudsen Corporaiton, 1993, Final Calculation - Site Drainage - Peak Discharge.
Clagulation No. DC-863-00. Doc. No. 3840-D:EN-C-05-7540-00. Prepared for -
MXK-Ferguson Company and Jacobs Engineering Group, Weldon Spring Site Remedial
Action Project by the Environmental Services Division. Bmse, D, :

DOE ORDERS

4300.1C Real Property Management

4700.1 Project Management System

5400.1 General Environmenial Protection Program

5400.5 Radiological Protection of the Public and the Ezwmumem

5440.1E National Environmental Policy Act Campfiancc :

5480.1 " Environmental Protection Safety and Health Protection Information Reporting
Requirements - '

5480.4 Environmental Protection, Safety, and Health Protection Standards
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5480.10 Contractor Safety and Healith Program

5480.11 = - Radiation Protection for Occuparional Workers

5632.6 Physical Protection af DOE Property and Unclassified Facilities
5700.6C Quality Assurance Program a Total Management System
5820.2A Radioactive Waste Management

6340.1A General Design Criteria

CODE OF FEDERAL REGULATIONS

7 CFR 6.302(c) Farmland Prosection Policy Act

i0 CFR 1021 " NEPA Implementing Procedures

29 CFR Labor. '

29 CFR 26, Subpan P _

29 CFR 1910 Occupational Safety and Health Standards

29 CFR 1910.95 Occupational Noise Exposure

29 CFR 1910.120 Hazardous Waste Operations and Emergency Response

29 CFR 1910.1000 Air Contaminants

29 CFR 1926 Safety and Health Regulations for Construction

40 CFR 61 . Nartional Emission Standards for Hezardous Air Pollwaris

40 CFR 61, Subpart H National Emission Standards for Emissions of Radionuclides other
than Radon for DOE Facilities

40 CFR 61, Subpart Q National Emission Standards for Radon Emissions ﬁ'om DOE
Facilifies Radon Flux Standard : :

40 CFR 61, Subpart T

40 CFR 61.192 (Subpart Q) Stamdard

40 CFR 122 EPA Administered Permit Programs: The National Paﬂmu
Discharge Elimination System

40 CFR 192, Subpart D Standards for Management of Uranium By-Product Materials

Pursuent to Section 84 of the Atomic Energy Act of 1954, as
. amended '

40 CFR 192, Subpart A Standards for the Control of Residual Radioactive Materigls From
Inactive Uranium Processing Sites

40 CFR 192, Subpart B Standards for Cleanup of Land and Buildings Contaminated with
Residual Radioactive Materials from Inactive Uraniuri Processing
Sites
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" 40 CFR 192.02(a)
40 CFR 192.02(b)(1)
40 CFR 192.02(b)(2)
40 CFR 258

40 CFR 260

40 CFR262

40 CFR 264, Subpart G

40 CFR 264, Subpart 1
40 CFR 264

40 CFR 264.18

40 CFR 264.18, Subpart A
40 CFR 264.18, Subpart B
40 CFR 264.18, Subpart C
40 CFR 264.18, Subpart F
" 40 CFR 264.90

40 CFR 264.95

40 CFR 264.98

40 CFR 264.111

40 CFR 264.178

40 CFR 264.192

40 CFR 264.193

40 CFR 264.194

40 CFR 264.228

40 CFR 264.228

40 CFR 264.258

40 CFR 264.301

40 CFR 264310

40 CFR 264.314

40 CFR 266, Subpart H
4D CFR 266.104

40 CFR 268

40 CFR 268, Subpart C
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Stamdards

- Standards

Standards .
Criteria _for Municipal Solid Waste Landfills

- Hazardous Waste Management System: General

Standards Applicable to Generarors of Hazardous Waste
Surface Impoundment - Closure and Post-Closure Use and
Management of Containers .

RCRA Srorage Requirements -

Standards for Owmers and Operators of Hazardous Waste
Treatmens, Storage, and Disposal Facilitles '

Location Standards

Generol

General Facility Standards

Preparedness and Prevention

Releases from Solid Waste Management Units

Applicability '

Point of Compliance

Detection Monitoring Pragram

Closure Performance Standard

Closure -

Design and Installation of New Tank Systems or Camponems
Containment tmd' Detecrion of Releases

General Operating Requirements

Surface Impoundments - Closure and Post-Closure Care
Closure and Post Closure Care - (&) Surface Impoundments
Closure and Post. Closure Care - {1} Waste Pile '
Design and Operating Requirements

Closure and Post-Closure Care

Special Requiremerus for Bulk and Cosuainerized Liquids
Hazardous Waste Bumed in Boilers and Industrial Furnaces .
Standards to Control Organic Emissions
Land Disposal Restrictions
Prohibitions on Land Disposal
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40 CFR 761

40 CFR 761, Subpart D

40 CFR 761.60

- 40 CFR 761.10
40 CFR 761.75(b)(3)

49 CFR

031584

PCB:s Mamg‘iamaing, h'oce.ssmg, Dumbmwn in C‘nmmerce and

{lse FProhibirons

-Storage and Dupma!

Disposal Reqdrements

Incineration

Hydrolegic Conditions
Transportation

CODE OF STATE REGULATIONS.

10°CSR 10-5.050

10 CSR 10-5.090
10 CSR 10-5.180

10 CSR 10-5.310
10 CSR 10-6.010
10 CSR 10-6.060
10 CSR 10-6.170

10 CSR 20-8.200
10 CSR 25-7.264

10 CSR 25-11.010
10 CSR 40-10.010
10 CSR 40-10.050
10 CSR 80-3.010

19 CSR 20-10.040

19 CSR 20-10.050(1)

" PROCEDURES
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